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AMMONIA VALVE 
Bolted Bonnet — screw or 
flanged~ connections. Also 
with screwed bonnet, sizes 

1” and under 





PACKLESS VALVE 
With]balanced-action 


WING CAP VALVE 
Non-ferrous 


WING CAP VALVE 


Semi-steel—with companion 
flanges and adapters 


CONTROLLING 
FLOW 
SINCE 19014 


STRAINER 


Angle type with patented 
distortion-proof flange 


Y-STRAINER 
Brass plated. Welded 
steel construction with 
forged brass connections. 
Size yt D. S. through 


BALANCED-ACTION PACKLESS 
LIQUID LEVEL GAUGES 
Valves are backseating— 
diaphragms may be inspected or 
replaced wi loss of liquid. 
Conforms with all safety code 
requirements. 


EXTRA CAPACITY DRIER 


2 cubic inches more than established 
practice. Forged brass end caps. 


Cartridge type with 


dispersion tube 


CHECK VALVE 


Piston Type For Freon. Sizes 
¥_" through 4Ye” O.D S. 


White Jor these catalogs 


No. 100 Packless and packed valves, strainers, driers, 
ammonia valves, check valves, relief valves, three-way 
valves, scale traps, liquid gauge sets, flange unions, 
nut unions and accessories for air conditioning and 
refrigeration and industrial uses. 


No. 70 Drop forged and cold rolled steel fittings. 


STRAIGHT- 
THROUGH 
RELIEF VALVE 
large capacity—All 
Brass Construction. 
Sizes 4%” M.P.T. 

through 1” F.P.T. 


DIAPHRAGM RELIEF 
VALVE 


Large capacity— 
fast positive relief 
and reseating action. 
Very small differential 
between opening and 
closing pressures. 


Stocked and Sold by Leading Jobbers 


AINERS © CONTROL DEVICES and ACCESSORIES 


FOR REFRIGERATION ond AIR CONDITIONING ond INDUSTRIAL APPLICATIONS 


"HENRY VALVE COMPANY 


PARK, ILLINOIS Chicago Suburb 


Coble: HEVALCO, MELROSE PARK, ILLINOIS 
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FUME PROBLEM 








ABOVE: Four Bifurcator Roof Ventilators installed at Winters & Cramp- 
ton Corporation, Grandville, Michigan. LEFT: Inside the plant, show- 
ing plating-tanks and exhaust duct work leading to roof ventilators. 


PROBLEM: To select the best way of exhausting corrosive fumes 
from tanks where refrigerator and stove hardware is plated. 


SOLUTION: Four Bifurcator Roof Ventilators installed on roof 
with exhaust duct work leading to them from plating tanks. 


REASONS: “Ic was our choice to use this particular type of ex- 
hauster because of its simplified installation when compared to conven- 
tional centrifugal exhausters, which made ic possible to omit elbows, 
sleeve band connections, discharge piping, and separate motor mount- 
ing and cover, which makes for a trim appearance. Ease of maintenance 
was also a consideration, as removal of weather top gives complete 
access to fan blade.” 


— Norman Davis, Plant Engineer 
Winters & Crampton Corp. 


RESULTS: “These four Bifurcator Roof Ventilators are doing a 
very satisfactory job of fume removal . . . performance is equal to, 
or in excess of, rated capacities.” 


— Norman Davis 


FREE BULLETIN 
"Design Data for 
Lateral Tank Ven- 
tilation.’’ 32-page 
bulletin describes 
standard 2-Sided 


tank exhaust, rear 
manifold exhaust 
and jet ‘‘push- 
ne st Fe 
ROOF VENTILATORS a for a 
copy or te our 


factory, Dept. 
HV-152. 


DE BOTHEZAT FANS DIVISION 


American Machine and Metals, Inc. East Moline, Illinois 
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RECENTLY the maintenance engineer of a large hos- 

pital experienced a serious case of filter cloggitus. 
He was having no end of trouble in continuing to supply 
fresh air to the laboratories. He thought Far-Air® filters 
might correct the difficulty but hesitated to prescribe 
them without previous experience with this filter, as the 
staff of doctors would be highly critical if there were 
any noticeable decrease in filtering efficiency. 


A comparative filter efficiency test was made in the 
hospital’s air conditioning system. It proved that Far- 
Air filters would operate twice as long between clean- 


R. for 


Doctors 


ings and with less pressure loss. Also, only two-thirds 
the number of filters would clean twice as much air...a 
combined efficiency of better than 4 to 1! 


A Far-Air filter installation was made, the operation was 
a success, and this air conditioning system recovered to 
the complete satisfaction of all concerned. 


Qualified Far-Air engineers are available in your terri- 
tory to aid you in properly solving your air cleaning 
problems. Write for information to Farr Company, P.O. 
Box 10187, Airport Station, Los Angeles 45, California. 


FAR-AIR FILTERS 


*Trade Mark Reg. 


FARR COMPANY "Better by Farr” WL ease, Engineers 


Los Angeles » Chicago » New York 


T 


r license by Control Equipment Co., Ltd., Montreal, Canada 
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Washington News 


LORING F. OVERMAN 


hye 





ROM the Washington vantage point, it appears that 

1951 was only the beginning insofar as controls, 
shortages, restrictions and defense-inspired government- 
and-business ramifications are concerned. 

Until mid-December, defense program administrators 
had been voicing the conviction that guns and butter in 
adequate quantities can go hand in hand. Almost over- 
night the line changed. On a Tuesday, for example, De- 
fense Mobilization Chief Charles E. Wilson told a New 
Orleans audience that it should not be necessary to cur- 
tail civilian production in order to keep pace with defense 
requirements. Two days later, back in Washington, Mr. 
Wilson warned that there will be substantially more guns 
and considerably less butter in the period just ahead. 

Mr. Wilson’s change of pace was echoed by Defense 
Production Administrator Manly Fleischmann, who indi- 
cated that civilian production is in for a rude awakening 
beginning with the second and third quarters of 1952. 
He indicated further that the “guns” program may con- 
tinue to expand until mid-1953; possibly later. 

Neither of the top defense officials implied that there 
is to be any marked step-up in military programs—unless 
plans for expansion of Air Force and atomic energy pro- 
grams are approved by the new Congress. Instead, it ap- 
pears that the military program is claiming its share first 
—driving down the middle of the road, so to speak— 
crowding civilian production more and more. 


First-Quarter CMP 


Some hint of what second and third quarter require- 
ments are to be, can be had by looking over first-quarter 
allocations. More than 40% of the carbon steel and some 
60% of the aluminum and copper wire mill and copper 
brass mill products will go into direct defense and defense- 
related production and construction. Following are some 
of the allocations to direct defense and defense-related 
projects: carbon steel 42.1%, carbon structural steel 
66.2%, carbon plate steel 56.2%, alloy steel 52.7%, stain- 
less steel 58.9%, copper brass mill products 58.1%, 
copper wire mill products 56.8%, copper foundry prod- 
ucts 41.8%, aluminum 59.8%. 

Another interesting tabulation expresses screened re- 
quirements for the first quarter of 1952 in terms of per- 
centage of supply, as follows: carbon steel 156.5%, carbon 
structural steel 186.2%, carbon plate steel 177.6%, alloy 
steel 161.7%, stainless steel 160.1%, copper wire mill 
products 151.6%, copper foundry products 157.3% and 
aluminum ingot 166.6%. 


Building Requests Denied 

The tight situation in structural steel was reflected 
immediately in wholesale denial of applications for allot- 
ments of materials for commercial, religious, entertain- 
ment and community structures. Of the 2,052 applications 
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covering those types of construction, 1.610 were denied 
by the National Production Authority. Decision on some 
700 remaining cases will be reported later, NPA said. 

Demand for structural steel in the first quarter (before 
screening) was more than 200% of supply. Of the non- 
defense applications processed by NPA, 190,000 tons of 
steel was requested, including about 65,000 tons of struc- 
tural. NPA Construction Controls Division was able to 
allot only about 35,000 tons, including 10,000 tons of 
structural, and no stainless. 

Requests for copper for non-defense uses totaled six 
million pounds, but only 20% was allotted. No allotments 
of aluminum were made against requests for about 1.3 
million pounds. 


Facilities .Expansion? 

Revelation that the needs of a guns and butter economy 
lie so far ahead of the nation’s ability to produce is 
again raising the question of facilities. Aluminum has 
been one of the tightest of controlled materials, but it 
had been assumed that completion of new production 
facilities would soon take up all slack. But now that the 
new facilities are beginning to come into production there 
are rumors of expanded air force activities calling for 
even greater supplies of aluminum. 

The aluminum production goal will be fixed as a result 
of a survey made by Samuel W. Anderson, DPA alumi- 
num chief. A similar decision now pending will determine 
chemicals expansion. About 100 applications for tax 
amortization certificates covering expansion of basic 
chemicals production are now on file. 

The steel production target has also been announced 
at 120 million ingot tons annually, by the beginning of 
1954. To meet this goal, plant expansion totalling 23 
million ingot tons in additional capacity has been ap- 
proved, according to Ralph S. Trigg, Deputy DPA Ad- 
ministrator. 

This additional capacity represents an increase of 2 
million ingot tons over the semi-official figure of 118 
million which has been used since the beginning of the 
program. 

The steel production expansion program includes a 
number of ramifications. Its size is predicated upon the 
assumption that 35 million tons of scrap will be available 
annually. If the scrap supply fails or collections cannot 
be made, additional blast furnace capacity will be re- 
quired. That, in turn, would require more coke ovens. 
If more coke ovens are needed, complementary facilities 
to support that expansion program would include those 
needed for the mining and washing of metallurgical grade 
coal and the expansion of limestone and dolomite quarries 
to permit balanced operation of new blast furnaces. 

In turn, the whole steel expansion program hinges upon 
approval of facilities to refine up to 15 million tons of 
iron ore annually by the first quarter of 1956. This would 
require facilities for processing some 45 million tons 
of taconite (low grade iron ore) a year. 

Despite the tremendous implications of the steel ex- 
pansion story, they represent only half of the problem, 
according to Mr. Trigg. No decision has yet been made 
as to the need for facilities to fabricate structural steel, 
plate, heavy forms and shapes, and certain other bottle- 
neck items. In any event, Mr. Trigg said, the basic steel 
program will have to come first. After that, decision can 
be made as to the method of utilizing the new production. 
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Every cost sheet today confirms 
the fact that the most expensive 
material you can use is that which 
must be replaced too soon... . and 
too often. Premature pipe failure 
digs deep into your profit pocket- 
book—directly, through repair or 
replacements; indirectly, through 
production tie-ups and disrupted 
routine. 


Users by the thousands have 
found the answer to lower main- 
tenance in Byers Wrought Iron 
pipe. They have come to recognize 
its red spiral stripe as a depend- 
able “life line’ for predicting future 
service. They know that when cor- 
rosion is a threat to durability, 
Byers Wrought Iron pipe lives up 


BYERS 











to the prediction and pays-off in 
long, trouble-free service. 


This time-tested material has 
rolled up impressive service rec- 
ords in a wide variety of applica- 
tions. It is serving in thousands of 
snow-melting systems, of all sizes. 
Its mechanical strength and proved 
corrosion resistance make it the 
first choice for radiant heating 
systems. In steam and return lines, 
Byers Wrought Iron pipe has been 
remarkably effective in eliminating 
excessive repairs. It has success- 
fully combated corrosive hazards 
in condenser services, air condi- 
tioning systems, underground lines, 
and sewage disposal plants. Many 
more services could be added to 
this list . . . but these will serve to 
suggest genuine wrought iron’s 
many possibilities. 


The next time you approve or 
specify pipe, investigate the supe- 
rior performance of genuine 
wrought iron. You'll find it profit- 
able to do so. For more facts on 
this time-tested material, write for 
our bulletin, THE ABC’s OF 
WROUGHT IRON. 
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FORETELLS GOOD FORTUNE 
FOR YOUR PIPING 


A.M.ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta ,Chicago, St. Louis, Houston, 
San Francisco. Export Division: 
New York, N. Y. 








WHY GENUINE 
WROUGHT IRON LASTS 


This notch-fracture test speci- 
men illustrates the unique 
fibrous structure of genuine 
wrought iron—which is 
responsible for the high 
corrosion resistance of the 
material. Tiny threads of 
glass-like silicate slag, dis- 
tributed through the body of 
high-purity iron, halt and dis- 
perse corrosive attack, and 
discourage pitting and pene- 
tration. They also anchor the 
initial protective scale, which 
shields the underlying metal. 











CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


« 














Who Pays, and How Much? 

Barring an all-out war, there appears to be but one 
means of curtailing some of the projected expansion of 
major facilities, with its chain-reaction upon comple- 
mentary projects. The means of curtailment lies in cutting 
the program off at the pockets—a possibility, now that 
Congress has had time to go back home for instructions 
from constituents. 

It seems that a drive for government economy is in 
the rumor stage. Whether anything will ever come of 
it is another matter. For what it may be worth, however, 
Congress says it is out to trim to a “mere $80 billion 
or less”, the projected Administration budget of 85 bil- 
lion. The budget for 1953 goes to Congress promptly after 
assembly, and there are half a dozen reasons why there 
is strong sentiment in both House and Senate for economy 
that would prevent a tax hike in 1952. Among the reasons 
are the following: 

(1) Spending must be kept down to retain public 
support when there is no full scale war. 

(2) Election year considerations make economy de- 
sirable. 

(3) Congress has been ordered by constituents to slow 
down. 

(4) Defense spending, which covers a major part of 
the budget, may be slowed by shortages of materials and 
manpower. 

(5) Military purchasing agents are loathe to stock up 
on some items which may become obsolete quickly. 


Lipservice to Economy? 

Despite its expressions of admiration for economy, 
Congress has shown little disposition to take a step which 
would put some teeth in the idea. Such a step is proposed 
by Representative Carl T. Curtis (R.-Neb.), a member 
of the Ways and Means Committee. Mr. Curtis has drafted 
a constitutional amendment which would limit federal 
taxes to 14% of the national income for the preceding 
year; prohibit spending more than was taken in taxwise, 
and require that at least 5% of the tax receipts be applied 
to reduction of the national debt. The amendment could 
be suspended from year to year when additional revenue 
is needed for national defense. 

The amendment, Mr. Curtis explained, is patterned 
after similar pay-as-you-go plans used successfully, he 
says, in Nebraska. Mr. Curtis said that if his amendment 
had been in effect in 1950 it would have resulted in a 
cut of $6.9 billion in federal expenditures, in addition 
to reducing the debt by $1.6 billion. 

For 1949 the savings would have been $14.6 billion; 
debt reduction $1.5 billion. For 1948 under the Curtis 
plan, federal expenditures would have been reduced by 
$4.7 billion. 

The proposed amendment has remained quietly in the 
files of the House Judiciary Committee since its introduc- 
tion. It will remain there unless a lot of public pressure 
forces it out. For Congress, while liking to talk about 
economy, does not want to limit either its taxing ability 
or its power to spend. 


Construction Outlook 

Making suitable allowances for shortages of materials 
and manpower, the 1952 forecast for construction is 28.4 
billion dollars, or 5% less than the $29.9 billion total for 
1951. 
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Private construction will bear the brunt of the 1952 
cutbacks. All will be lower excepting industrial, electric 
power and petroleum pipe lines. An overall drop of 16% 
in the value of construction in the private field is fore- 
cast. 

Public building will show an increase of $1.7 billion 
in 1952, with industrial (including atomic plants), mili- 
tary (including airfields) and housing responsible. There 
is little evidence that the prohibited types of private 
building—commercial, social, and recreational—will find 
restrictions eased before mid-1952, if then. 


Burner Men Confer 

A task group of oil burner manufacturers is to make 
recommendations to NPA concerning a proposed alumi- 
num conservation order. The recommendations would 
involve proposals to conserve aluminum by substituting 
cast iron and other materials for various oil burner com- 
ponents. Goal of the program is a saving of 100,000 
pounds of aluminum by the oil burner industry. 

In hearing proposals of the task committee, members 
of the industry advisory committee recommended that 
allotments of controlled materials to the industry be 
given to manufacturers at least three months in advance 
of the quarter in which they are to be used. Industry 
members promised to cooperate by sending in CMP-4B 
applications earlier. 


Line Pipe Elusive 

Manufacturers’ of line pipe in diameters of 16 to 22 
inches and larger, have asked NPA to work out special 
means for getting the industry’s requirements on steel 
mill schedules. A lead time of 6 to 12 months is frequently 
required to produce steel needed for larger projects, 
industry advisory committee members reported. 


Oil Pricing Discussed 

At press time, pricing agencies were pondering the 
request of East Coast independent oil jobbers for a two- 
cents-per-gallon boost in fuel oil prices, to cover in- 
creased costs of transportation by tanker at spot rates. 
The higher costs admittedly wipe out the jobbers’ margins, 
but the pricing agency has been reluctant to grant an 
increase which would affect the entire industry, when only 
about 15% of the oil is shipped under the spot tanker 
price. 

Independent jobbers perform a service to heating oil 
buyers by their willingness, among other things, to pay 
for spot tanker voyages to supplement short supplies. 
Major companies are said to limit themselves principally 
to regularly scheduled shipments. While the discussion 
continues, the 15% cushion of oil stocks customarily 
brought in by the spot tankers, is declining sharply. 


e All major manufacturers of convector-radiators are 
now rating their convectors according to Commercial 
Standards CS 140-47, it is reported by Walter G. Schlicht- 
ing, president of the Convector Manufacturers Associa- 
tion. This code was developed cooperatively by the trade 
and the National Bureau of Standards, U. S. Department 
of Commerce. The majority of the leading producers of 
convectors have now received approval of their ratings 
from the CMA Rating Committee based on this standard, 
and their literature carries a statement to this effect. 
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The GOOD-LOOKING SHEET 
is Galvanized Steel 


Appearance packs a punch when it comes to selling a sheet-metal job. Your 
customer has had experience with many different galvanized-steel products 
and he knows that things made of this material will keep their good looks. 


Bethlehem Galvanized Sheets are uniformly coated with Prime Western Beth j G h @ m 
zinc to protect them against corrosion and to give them the bright, sparkling 
appearance that customers like. Beneath this coating is a base of strong, 
durable steel, either plain or copper-bearing. GALVANIZED 
Besides their good appearance, Bethlehem Galvanized Sheets are easy 
to handle and to work. They can be handled without denting or kinking; Steel Sheets 
they can be cut, formed and soldered without difficulty. They help you 
turn out better jobs, in shorter time at higher profits. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


HEATING AND VENTILATING, JANUARY, 1952 

















LET PELE LOI. oi Aas 


PEATE? FOL 


/ 


Recommended 
Applications 


Low Pressure Heating Systems, 
Ventilating Units, Unit Heaters, 
Pre-Heaters, Re-Heaters, and 
other Fan System Heat Surface, 
Large Radiators or Pipe Coils, 
Hot Water Generators, Drips of 
Mains and Risers. Draining Cof- 
fee Urns, Warming Tables, Pas- 
teurizers, Vacuum Pans, Heat 
Exchangers, Process Heaters, 
Sterilizers, Autoclaves, Cooking 


Kettles, Kilns and similar equip-: 


ment. 


(For operating ranges from 25 
inches vacuum to 15 pounds 
pressure use Series G Traps. For 
pressures up to 50 pounds use 
Series MG.) 


Rated capacities of various size 
traps from 200 pounds to 5000 
pounds condensate per hour, at 
2 pounds differential across the 
trap. 


PENAL TES RE ERD AI EITIES 9 
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ILLINOIS 
Float & Thermostatic TRAPS | 


ILLINOIS Float & Thermostatic Traps operate under 
vacuum with the same high efficiency as under pressure. 
No more water-logging of mains . . . no more air 
binding . . . end ‘“‘morning overload” troubles. The 
instantaneous action of the condensate valve assures 
complete drainage of condensate. A separate thermo- 
statically controlled valve vents air continuously in 
large volume, yet positively prevents loss of steam. 


Positive, Instantaneous Valve Action . . . an Exclusive Feature 
The Snap Action of the Condensate Control Valve assures efficient trap operation. The 
valve is not directly attached to float but is actuated by impact of the dropping float. 
Valve action is instantaneous whether the trap is handling its maximum capacity or only 
a trickle of condensate and regardless of variation in pressures. The valve is either wide 
open or tight shut—never cracked on seat, never hanging in an intermediate position. 
It is water-sealed at all times. It cannot chatter and is never affected by pulsations in the 
flow of condensate to the trap. 


Simple, Compact, Trouble-proof 
No ball floats to puncture or collapse —no toggles, pins, levers or hinges to corrode, stick 
or bend. Hard, stainless alloy steel renewable valves and seats are used for both con- 
densate and air bypass units. Both valve units are at the top of trap out of dirt and sludge, 
assuring long life and satisfactory operation without attention. Straight through connec- 
tions save head room, fittings, trenching, labor, and avoid low hung piping or lifts. 
Trap is easily opened for inspection without disturbing piping. 


TRAP NOT DAMAGED BY FREEZING. Freezing will not harm this trap in any way and 


it is self-thawing. 
Write for Bulletin 34-C 


ILLINOIS ENGINEERING COMPANY 


INCORPORATED 


ene 


RACINE AVENUE AT 21ST STREET-* CHICAGO 8 
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American Blower — a time-honored name in 


Since 1908, thousands upon thousands of Sirocco Fans 
have been installed throughout the world—in mechani- 
cal draft and industrial applications, in heating, drying, 
ventilating, air conditioning, fume removal and process- 
ing systems. 

This unparalleled record in the field is due in part to 
these facts: The Sirocco Fan operates at lower speed, 
delivers more air per revolution than any other type 
fan, and, for a given duty, the Sirocco Fan occupies the 
minimum amount of space. 

For data on how the Sirocco Fan can best be applied 
to your business, consult the nearest American Blower 


Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiator & Standard Sanitary CORPORATION 


American Blower Series 81 Sirocco Fan. All Sirocco 
Fan ratings are Certified in accordance with the 
Standard Test Code as adopted jointly by the NAFM 


and ASH&VE. 


AMERICAN BLOWER 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Pa 
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Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 
free life: 

e Single-seat Packless Construction 
Large Balanced Metal Diaphragm 
Sensitive Pilots 
SECO Metal Seats and Discs 
Springs out of path of steam 
No dismantling for inspection 







PRESSURE REDUCING —Self-operated, 
dead-end regulators powered by large, 
frictionless, metal diaphragms. Sizes 


YM in. to 12 in. Pressures to 600 psi 
750 F. 












DNTROL—Wide se- DIFFERENTIAL 
ilots to meet exact- control of deli 
itial pressure clos- stant, adjustak 
shut tight. Packless 150 psi above 
i diaphragms. pressure. 















h 3 to 
fluid 











PUMP GOVERNOR—Consta 

pressure control for steam 
Steam pressures to 600 psi 750 F, F 
dischorge pressures to 2000 psi. 


LEVER OPERATED—Pilot lever for con- 


TEMPERATURE REGULATING—Com- cotton ty eit on eeenennet See 
bined temperature and pressure control. to Seats roe omer oe a pn 
No separate reducing valve required. a ee ee ee 
Shuts tight, will not wiredraw or be eo 


damaged by overheating. Sizes to 12 in. 


SPENCE ENGINEERING COMPANY, INC. (Spence) 
WALDEN, NEW YORK - 
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Get better radiant heating systems, savings, too, 


with Bundyweld Tubing 


Take those ceiling installations for 
instance. With Bundyweld you can 
pare fabrication costs, cut installa- 
tion time, get reliable, money-sav- 
ing performance year in, year out. 


At your shop or building site, you 
easily, safely bend standard twenty- 
foot lengths of ductile Bundyweld 
into coils. No structural collapse 


worries. You quickly join the formed 
tubing by soft- or hard-soldering the 
expanded (if specified) ends. Only 
two men needed to mount light- 
weight, rigid coils. No sags, no dips, 
no denting worries. 


In your finished ceiling installation, 
Bundyweld performs better, too. 
It transmits heat quickly. It’s leak- 


Bundyweld Tubin 


DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING 


Bundyweld steris as 
@ single strip of 
copper-coeted steel. 
Then it’s. . . continu- 


ously rolled ae 
around laterally into 


@ tube of uniform _ 
thickness, and passed oe Bueandyweld 


ae SC; 


steel tubing, dev. 

ble-welled, end 
Brcen gs brazed 360° 
of wall contact. 
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proof (has great bursting strength): 
It’s scale-free, bright and clean, 
with uniform I.D. and O.D. 


Those proved advantages (and 
many more) are yours with Bundy- 
weld. It’s the only tubing double- 
walled from a single strip, with in- 
side and outside beveled edges. 
Walls are copper-brazed solid 
through 360° of contact, copper- 
coated inside and out. 


Check Sweet’s Architectural File 
for details. Or write for illustrated 
brochure. Radiant Heating Division, 
Bundy Tubing Company, Detroit 14, Mich. 


NOTE the exclusive 
patented Bundyweld 


less chance. for ony 
leakage. ~ 





OISE is on the black list. 

Quietness commands a top 
position in surveys made to rate 
the most desirable features of 
motorized products. How does 
your equipment meet this present- 
day standard? 


Many of America’s leading prod- 
ucts depend upon the quiet power 
of Emerson-Electric Motors to drive 
their operating mechanisms. These 
products also benefit from the qual- 
ity construction and dependability 
of Emerson-Electric Motors, which 
are equally important factors in 
long-term customer satisfaction. 


12 


The accumulated experience in 
designing and manufacturing 
Emerson-Electric Motors, dating 
from the pioneering days of 1890 
to the present, is yours to command 
without obligation. Ratings 1/20 to 
5 h.p. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Louis 21, Mo. 


Specify 


\’ EMERSON-ELECTRIC “ 


Motors 
for Quiet 
Operation 


Teese 


MOTORS - FANS 
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APPLIANCES 





MERICAN-Stardard 


First in heating...first in plumbing 


BATTERY 


INSTALLATION 


OF STANDARD 
(4-GS-25) 


GAS BOILERS 

















An important feature of larger Standard Boilers is the number 
of flow tappings provided. For example, type 4-GS-25 has 
six 6”, and type 4-GS-33 (section assembly of which is dia- 


pees GAS BOILERS continue to be the choice of 
grammed below) has eight 6” flow tappings. 


architects, engineers and management for important 
installations. The battery of three 4-GS-25’s shown 
above is in one of California’s newest and busiest office 
buildings. The comfort and health of its occupants 
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demand a heating system that will provide a depend ATT] ve MK; | Ty 

able supply of warmth throughout every foot of this eT ELT PPAR EH | 10s | / il 

big building .. . and do it with a minimum operating $04 11) || HHH | 11 | 1} | <i} il | | | mica =» 

: | dAtilit tt LAY | | aeena 

and maintenance cost. mu nanae Na? 1 HOREHH = © 
Standard Gas Boilers come in a wide range of sizes Like | || ese rae| | adk , | SPRE Tap | 

to provide effortless heating in larger homes, apart- SO Tigh eva: ee Ee -—a05—— 

ments, office buildings, hospitals and various commer- NOTE: FRONT VIEW SAME EXCEPT NO LOWER 5S’ TAPPINGS LH. END VIEW 


cial and industrial buildings. They can be used in 
battery installations in larger buildings to provide an 
extremely flexible heat source through the operation 
of one or more units, thus giving greatly increased econ- 
omy during mild weather, as well as perfect comfort 
in the coldest weather. 

Standard Boilers and other top quality heating equip- 
ment by American-Standard are sold through selected 
wholesale distributors to heating and plumbing con- 
tractors. American Radiator & Standard Sanitary Cor- 
oration, P. O. Box 1226, Pittsburgh 30, Pa. 


The Standard gas fired cast iron sec- 
tional boiler is precision-machined to 
facilitate quick and easy assembly. In- 
dividual sections and parts will pass 
through boiler room doors without diffi- 
culty. For time and labor saving instal- 
lation, controls, valves and control piping 
are factory-assembled as far as possible. 





A 


LOOK FOR THIS MARK OF MERIT 
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TO OIL BURNER ECONOMY 


Unheated underground storage. The hazards and costs 
of steam or water coils are removed . . . stratification 
eliminated. Sub-water heaters and recirculation elim- 
inated. Smaller pipe sizes. Remote pump eliminated 
for a majority of installations. And the exorbitant fuel 
costs of constant or cycle circulation radically reduced. 


THE PIPELINE THAT HEA’ 
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This widely used system for residual fuel handling 
. .. has been replaced in hundreds of installations 
. « . using every make of oil burner. Fliminate the 
red ... and have the functional simplicity of the 
Thermal Electric* Method . . . an achievement 
in hydraulic engineering by Fluid Systems, Inc. 
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Name 














Fluid Systems, Inc. 
1881 Dixwell Ave., New Haven 14, Conn. 


Please send me “The Common Sense of 
Heavy Fuel Transport’ plus customer list 
of hundreds of satisfied users. 


Position 





Firm 


























REASONS 


Why Engineers Specify 
CHICAGO PUMPS 


These are three sound reasons why more and 
more Engineers specify Chicago Pumps: 















The Chicago Line is complete. There is a 
Chicago Pump for every service within the 
building. There’s no division of responsibility 
—you can satisfy all your pump requirements 
through one central source. 


: Chicago Pumps embody the most advanced 
| engineering developments. The know-how of 


ing experience goes into every Chicago Pump. 


Chicago Pumps are constructed right. Their 
reputation for trouble-free, dependable per- 
formance has been justly won. 


Many Engineers have adopted a Time and 
Dollar Saving Policy by Specifying CHICAGO 
—the Pumps for every building need. 


CHICAGO PUMP COMPANY 


BUILDING and INDUSTRIAL DIVISION 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 


Condo-Vac, Sure Return. AVC, LVC, Flush-Kleen Sewage Ejectors 


Fire, House & Circulating Pumps Little Giant & Non-Clog Bilge Pumps 
Pneumatic & Tankless Water Systems Pumps for every industrial use. 




















TYPE "D" DOUBLE SUCTION 
HORIZONTALLY SPLIT 

CASE PUMP 

For House Pumps — Fire and 
Booster service. A ruggedly built 
pump for long trouble-free serv- 
ice. Capacities up to 1,900 
G.P.M.—Heads up to 530 ft. 
Bulletin 101. 





SURE RETURN CONDENSATION 
PUMP AND RECEIVER 


Designed specifically to return 
HOT water to the boiler. It will 
not steam bind. Pump suction 
is always under head and suc- 
tion opening is unusually large. 
Capacities up to- 35,000 EDR 
Gnd up to 50 psi. Bulletin 250. 


over 40 years’ specialized pump manufactur- - 


CONDO-VAC RETURN LINE VACUUM 
AND BOILER FEED PUMP 

No vacuum on stuffing boxes, ample 
clearance in rotating members. It costs 


less to operate a Condo-Vac. Bulletin 
270. 





TYPE "N" CLOSE COUPLED 

BOOSTER PUMP 

Designed to handle the toughest pump- 
ing jobs efficiently and in the least 
possible space. Precision mechanical 
seal insures against leaking. Capacities 
up to 500 G.P.M.—Heads to 215 ft. 








FLUSH-KLEEN SEWAGE EJECTOR 


The only absolutely clog-proof ejector. 
Impellers handle nothing but strained — 
sewage minimizing wear. Bulletin 122. — 
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THE UPJOHN COMPANY's new manufacturing building in Kalamazoo, Michigan. Auditorium, cafeteria, employee lounge and offices are 


air conditioned and use Kno-Draft Adjustable Air Diffusers throughout. The Austin Company, Engineers and Builders. 


ho one 


ever felt a draft... 


15 : 
{ kno-draft adjustable air diffuser 


No. 1/ reason why so many Kno-Draft Adjustable Air 
Diffusers are being specified and installed these days 
is because they do their job right. Soundly engi- 
neered and uncomplicated in operation, they distrib- 
ute air evenly and without drafts. 


No. 2reason is beauty. Dynamically simple in design, 
Kno-Draft Adjustable Air Diffusers are “at home” in 
any surroundings—whether left in their natural spun 
aluminum finish or painted to match the ceiling. 


No. 3 reason is adjustability after installation. This 


TRADE MARK 'KNO-DRAFT REG. U.S PAT. OFF, 


W.B.CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


(Zi) diffusion - purification -recovery 


In Canada: Douglas Engineering Co.., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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saves an enormous amount of slide rule figuring. A 
simple screw-driver adjustment balances temperature 
and air distribution throughout the conditioned area. 


No. 4 reason is customer satisfaction. Users like the 
results they get with Kno-Draft Adjustable Air Dif- 
fusers. There are types and sizes to meet every need. 


NEW EDITION! KNO-DRAFT DATA BOOK now in new 32- 
page format. Complete up-to-the-minute specifications, 
engineering and installation data on Kno-Draft Adjust- 
able Air Diffusers. Bring your files up to date. Mail 
coupon today. 


W. B. CONNOR ENGINEERING CORP. 
Dept. J-12, Danbury, Connecticut 


Please send me the new edition of the Kno-Draft 
Data Book—without obligation, of course. 








Engineers rate Modine the standard of excellence 


COMPARE 


ON EVERY COUNT 
Discharge air temperatures of 110°-120° F. 
MODINE UNIT HEATER § s TAND OUT are correctly related to air velocities—assure 


perfect heating comfort plus lower fuel costs. 






COMFORT-ECONOMY 
ZONE 





Compare performance! Modine’s balanced combination of 
discharge air temperatures, velocity and volume give you per- 
fect heating comfort. 


Compare economy! Fuel bills are smaller with Modine 
because heat is delivered where it’s needed — not wasted at 
the ceiling. And installation and maintenance costs are far 
lower, too. 


Get all the facts from your Modine representative. Compare 
first — and you'll choose Modine. Modine Mfg. Co., 1511 
DeKoven Ave., Racine, Wis. 


TWlotine UNIT HEATERS 


Write for Bulletin 149-A, 

\ “Modine Unit Heating."’ Or contact 
: your Modine representative 
listed in the classified 










Sound-silencing features assure quieter oper- 
ation—certified by accurate laboratory sound 
ratings. Especially important for commer- 
cial and institutional use. 














ceeeweet ince CON DLAC Catt 
—costapceesie ee OTOne 


4 a 


‘Horizontal (illustrated), Sturdy, steel, integral fan guard offers 


Vertical Delivery and safety from exposed fan — serves as a 
Power-Throw types for hot resilient, vibration-absorbing mounting for 
U-1119 water and steam. Gas- the unit’s motor. 


Fired units also available. 
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vou nev FEWER JOINTS 











SSE 





Leading central heating stations, institutions 
and industriel plants use end recommend 
Gun-Pakt Expansion Joints. Fer the full 
Gun-Pakt stery write fer Bulletin EJ-1912. 





YARNALL-WARING COMPA 
104 Mermaid Ave., Phila. 18, 


GUN-PAKT EXPANSION JOINT 














— 780,000 pounds of them 
—some of them weighing 900 pounds 
—kept at 40° F. constant temperature 





At the San Francisco Plant of Kraft Foods Company, a single ACME Blo-Cold unit 
kecps the entire stocks at constant 40° F. More than three-quarters of a millioa 
pounds of Cheeses are stored in a room 40 x 60 feet. Some of the “big cheeses” weigh 
as much as 900 pounds. The single ACME Blo-Cold unit maintains a constant 40° 





applications. Throughout the country thousands of Blo-Cold installations are giving 

good service and maintaining a reputation for dependable low-cost operation. Opera- 

tional data and experience from these thousands of installations is your best guarantee 

of results, when you specify ACME. And don’t forget that ACME Refrigeration * 
Components are used by all the major job refrigeration companies. 


temperature, easily and without any mechanical difficulty. 
Lf The versatility of the ACME Blo-Cold unit makes it adaptable to a wide variety of | 


Whatever your requirements, ACME engineers will cooperate in finding a simple low-cost solution 
to your problem. Write today — no obligation. 


P) ACME INDUSTRIES, INC, sackson, michicaN, USA 


PRODUCTS Air Conditioning and Refrigeration Division 


CONTINUOUSLY SERVING THE AIR CONDITIONING AND REFRIGERATION INDUSTRY SINCE 1919 
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Low-cost heat for any size space 


Carrier units heat big buildings or small, efficiently, economically 


CARRIER BLOWER-TYPE HEAT DIFFUSERS 46P,9.R 
heat and ventilate large enclosed areas in fac- 
tories, warehouses, hangars, garages, etc. Floor, 
wall or ceiling mounted. Sectionalized for easy 
handling. Quickly altered to fit changing needs. 
Multiple discharge outlets with adjustable lou- 


CARRIER PROPELLER-FAN TYPE UNIT HEATERS. 
Four-way Directed-flo vertical model 46S gives 
quick heat from higher ceilings. Discharges in 
four directions, at any angle, in any quantity. 
Steam or hot water. 7 sizes: 82,000 to 500,000 
Btu’s. Horizontal model 46U directs warmed air 
from heights of 15 to 18 feet. Attractive, quiet, 
rugged. Single-row Aerofin heating coil with 


vers deliver air in practically any direction. For 
use with steam or hot water. Available in 7 sizes, 
to 1,720,000 Btu’s, they offer air-handling capaci- 
ties from 4000 to 25,000 cfm. Write Carrier 
Corporation, Syracuse 1, N. Y., for the catalog, 
“Carrier Heat Diffusers.” 





widely spaced fins offers less air resistance, makes 
cleaning easier. Steam or hot water. 10 sizes: 
21,000 to 200,000 Btu’s. Gas-fired models 46T, 
shown, and 46TD (duct type) give clean, econom- 
ical heat wherever gas is available. Both feature 
one-piece heat exchanger and combustion cham- 
ber of Aluminized Steel. AGA-approved for all 
types of gas. 7 sizes: 70,000 to 230,000 Btu’s. 


The Unit Heater Industry is proud of the recognition accorded it by the 
armed services and procurement departments of the United States Govern- 
ment. Proven in grueling use during World War II, unit heaters are now 
standard equipment in ships, plane hangars, living quarters, garrison build- 
ings—wherever reliable, efficient heat is necessary for the completion of a 
task or the well-being of our fighting forces. On the home front, unit 





heaters serve equally important roles in industrial plants producing war 
material supplying the needs of the allied forces. 


AIR CONDITIONING - REFRIGERATION - INDUSTRIAL HEATING 
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THESE 
FIVE SIMPLE 
STEPS 


make a solder-joint! 
Sas 


Properly soldered connections between Chase 
Solder-Joint Fittings and Chase Copper 
Water Tube are exceptionally strong and 
pressure-tight. Assemblies of 14’’ Chase 
Copper Water Tube and Solder-Joint fittings 
have withstood over 3,400 pounds pull, and 
5,000 pounds water pressure per square inch. 
Jobs last longer, and look better, with Chase 
Copper Water Tube and Solder-Joint Fittings. 


Chase Pp: BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


New York San Francisco 
Philadelphia Seattle 
Pittsburgh Waterbury 

( tales 
St. Louis office only) 


Send the coupon for folders on Mak- 

ing Solder-Joint, and Flared connec- 

ae with Chase Copper Water Tube. 
e 


Chase Bra 





Polish the outside of 
the tube and inside of 
the fitting with No. 
00 steel wool or fine 
grade sand cloth. 








2 


Apply thin coat of 
flux to tube and in- 
side of fitting. Place 
fitting on tube and 
remove excess flux. 








5 


Heat joint evenly with 
a blow-torch. Remove 
flame and apply 
solder to joint. Solder 
will melt from wire at 
correct temperature. 








4 


Capillary attraction 
draws solder into 
joint. When solder 
shows around edge 
of fitting, connection 
is completed. 











) 


Remove excess solder 
with a brush. Do not 
place any strain on 
the joint until it has 
cooled. 
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for JET ENGINE PLANT 


This hefty heater is going into a jet engine 

plant designed by Albert Kahn, Inc., for a 

famous automobile manufacturer. Steam pass- 

ing through 13,600 feet of tubing heats 4000 

gallons of water a minute from 175° 

to 205°F., requiring 60,000,000 

B.T.U.’s an hour. In meeting this 

customer’s specific problem, Adsco 

engineers came up with exactly the 

right answer. . . . With complete 

assurance, you can refer your heat 

exchanger questions, big or small, 

to Adsco, a leader in the industry 

for 75 years. Six branch offices and 

: 37 manufacturer’s agents through- 

SPECIFICATIONS out the United States. Write us for 
2-pass, float-head, water- 

channel type; overall height of : the address of the one nearest you. 

heater, 197”; shell diameter, . 

48” ; greatest overall diameter, 
64”; steam opening, 20”; steam 
pressure, 5 lbs.; water open- 
ing, 14"; copper tubes, 3/4” 


O.D‘, 18 B.W.G.; shell and 
heads of rolled steel plate. 





75 “Sco 
se Dah om mm ig CEADEARS oF 
609 ? Bs BE. 
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TRANE ADDS “| NEW PLANTS. 





— 


New buildings completed in recent Trane construction program. Arrows indicate: 1) Tool Building, a 
separate unit immediately north of the Main Plant, 2) a complete plant for assembly of standard heat 
transfer surface, 3) Brazed Aluminum Plant, 4) Special Heat Transfer Products Assembly Building. 


More Unit Heaters— Plant additions ‘More Unit Ventilators — With more More Fans — Trane introduced a n 
permit expansion of unit heater as- schools being built, demands are high of centrifugal fans recently. Popw 
sembly lines—more heat for army for the warm, fresh air produced by ceptance and increased sales 
camps and defense plants. Trane Unit Ventilators. manufacturing space necessary. 
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fO INCREASE PRODUCTION SPACE , 


7 More Room to Manufacture a Complete Line 
f Heating, Ventilating and Air Conditioning Products 






Trane builds again. To manufacture more and better heating, 
entilating and air conditioning equipment, Trane is completing a major 
pansion program. Four new buildings have been added at La Crosse. Total 
ctory space has been increased substantially. Many workmen have been 
Hded to Trane payrolls. 

Much of the new space will be used to turn out more Trane products 

ster. With defense construction increasing sharply, the demand for standard fs. 
rane heating equipment is at an unprecedented high level. At the same ANG 
me, the popularity of recently announced products has required area 
Hditional capacity to produce them. More room will, therefore, be devoted 
the manufacture of fans, refrigeration products and special heat transfer 
uipment. 
All the space in one of the new buildings will be used to produce the dies 
nd jigs used in the manufacture of Trane products. This ultra-modern 
ol shop will have twice as much machinery and will, thanks to newest 
ol making methods, produce three times as many tools. The new tool 
ilding will help increase production two ways. It will make more tools 
ailable quickly and on schedule. And, by pre-testing each item, it will 
ve hundreds of hours of production time. 

With these new buildings to expand and improve production, Trane is 
tter able to serve the architect, engineer, contractor and the armed forces 
th a complete line of heating, ventilating and air conditioning equipment. 





a os SN 























Canada, too! Expansion has not been limited to the La Crosse plant. At At Scranton, Pennsylvania, the Eastern Manufacturing 
bronto, Trane Company of Canada, Ltd., has completed a new suburban factory, Division, The Trane Ney me has not only added more 
he first step in enlarging and consolidating its manufacturing facilities. manufacturing space, but more production equipment. 


TRANE | 


MANUFACTURING ENGINEERS 

OF HEATING, VENTILATING AND 

AIR CONDITIONING EQUIPMENT 
THE TRANE COMPANY, LA CROSSE, WIS. 
Eastern Mfg. Division . . . Scranton, Pa. 
Trane Company of Canada, Ltd. . . . Toronto 

OFFICES IN 80 U.S. AND 
14 CANADIAN CITIES 






§ More Climate Changers—As industry More Refrigeration Units — More cen- 

new ways to use air in speeding trifugal and reciprocating compres- 
manufacturing processes, the need for sors will be made in space furnished 
Trane air conditioning units increases. by the Trane expansion program. 
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Multi-Zone Units 


COOLING-HEATING-ZONE CONTROL 


Each zone of the Multi-Zone Air Conditioning Unit 
can supply independently of the other zones heat- 
ing or cooling as required by load conditions. This 
is accomplished by individual control of sepa- 
rately built in dampers for each zone. 


Sizes up to 19,800 CFM—coils for direct expansion, 
chilled water, steam or hot water. Filters, humidi- 
fier and mixing box optionally available. 


Features of Construction—Penta-Post frame mem- 
bers provide maximum strength and stiffness with 


a minimum of weight—Sectionalized construction 
facilitates erection, field handling and shipment— 
Fire resistant insulation, moisture sealed—Multiple 
service and access panels. 


Representatives in Principal Cities 
Write for name of nearest representative and com- 
plete information on Air Conditioning Blower Units— 
Finned Coils — Evaporative Condensers — Cooling 


Towers—Sprayed Coil Dehumidifiers—Heating and 
Ventilating Units. 





KENNARD CORPORATION © stcurs 17 mo. 5.1. 
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LONG COLLAR 


eee a SIDE WINGS 


GATE OPENS INWARD -: 





SELF ALIGNING 


field sao an 


FACTORY 


DRAFT CONTROL FOR se 
COMMERCIAL & INDUSTRIAL 





ADJUSTMENT 
i WEIGHTS 


(Patents Pending 


GAS FIRED =: 
HEATING PLANTS 


(Not yet available in domestic sizes) 


The Field “M-G” Double Acting Draft Control 
brings greater efficiency, greater economy to gas 
fired heating plants through extremely accurate 
control of drafts. The double-acting gate opens 
inward to regulate up-drafts, and outward to 
relieve internal or down-draft pressures as small as a few thousands 
of an inch. This newest Field Draft Control provides for gas-fired 





ION 
3 WEIGHT SUPPORT 


(Patents Pending ) 






heating plants the same accuracy, sensitivity and dependability that pone apie on — 
have made Field Draft Controls first in the coal and oil-fired fields. ical of most hanks 
Write today for detailed specifications. before Field Control 


is installed. 


FIELD CONTROL DIVISION 


of H. D. Conkey & Company, MENDOTA, ILLINOIS 


In case of prolonged down draft or blocked flue, an op- 
tional auxiliary switch can be mounted on the control 
and wired to shut off the burner, thus providing protection 
against the escape of carbon monoxide into the building. 











LEFT: After Field 
~ Control installation 


Why a Field Draft Control: — 


BELOW: Average boiler plant without [7 
a Field Draft Control. Chimney draft 
is greater than ded for bustion, [a 
therefore heat is drawn up the flue 

and wasted. 














BELOW: Field Draft Control ends ; 
this waste. Barometric pressure opens 

control gate and all excess draft is 
checked by action of the control. 





TROLLED DRAFy 





c 
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COMFORT 





Fedders Series 16 Downblow Unit Heaters are designed for 
installations involving high ceilings, craneways, frequently 
opened factory and garage doors. 


Fedders Series 15 Horizontal Unit Heaters are widely used 
in factories, stores, service stations. 


Fedders code rated Convector-Radiators with compact, 
high efficiency heating elements are made in a wide range 


of free standing and semi-recessed models. Ideal for new 
and replacement work. 


Fedders Baseboard Radiation with exclusive 
directional louvers and anti-streak covers are 
welcomed by architects, decorators and home 
owners. 


Miles of Fedders all-steel Wall Radiation are 
being used for commercial, institutional, indus- 
trial and residential heating. Available with or 
without covers. 








THE 
QUALITY LINE 


for 1952 


e Architects, interior decorators, contractors and home 
owners approve the Fedders line of modern A anatey radia- 
tion and unit heaters. 


ashe Desig Spin Sta tal 


They combine every Sites and economy of ices 
‘appearance, cleanliness, uniform heating, easy stocking and 
installation. ee 
Fedders complete line of Convector- Radiators, Basel : 
Radiation, Wall Radiation and Unit Heaters. offer well. 
graduated, standardized sizes and capacities. They meet a 
wide range of requirements for residential, institutional, 
industrial and commercial installations. | : 
nt see and specification data are yours for the 




































we ai SS. 


FEDDERS-QUIGAN CORPORATION 


37 TONAWANDA STREET e BUFFALO 7, N. Y. 





Type D ROTO-CLONE 
Arrangement B 





AAF ROTO-CLONES are made in types, 
sizes and arrangements that solve most 
problems of industrial process dust . . 
simply and efficiently, at lower cost. This 
is true of all three basic types of 
ROTO-CLONES + Type D for Dry collec- 
tion * Type W for wet collection * Type 
N for hydrostatic collection. Each of these 
ROTO-CLONE types is furnished in sev- 
eral arrangements . . . the arrangement 
determining the method of disposal for the 
collected material. 


To eliminate your dust problems with 
“Engineered Dust Control” call your nearby 
AAF representative or write direct for Dust 


Control Bulletin No. 270A. 
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Type N ROTO-CLONE 


ROTO-CLONES GIVE YOU 
engineered dust control 


AAT es Ax Litter 


294 Central Avenue, Louisville 8, Ky. e 
Pacific Division Office, San Francisco, Cal. 














clean air costs less than dust 


Type W ROTO-CLONE 


Arrangement C Arrangement A 








Type W ROTO-CLONE 
Arrangement B 


we 


Type N ~i= CLONE 
Arrangement C 


ARRANGEMENT B 


Hopper provides storage space for collected , 
material, which is disposed of manually. § 
Available for all types. 











ARRANGEMENT C 


Storage hopper with sludge ejector for 
continuous removal of collected material. 


Available for Type N and Type W. 


ARRANGEMENT D 


Storage hopper with bottom outlet for con- 
tinuous removal of collected material by 
sluicing for Type N and Type W ... or 
by rotary valve for Type D. 








Arrangement D 


COMPANY, INC. 
American Air Filter of Canada, Ltd., Montreal, P.Q. 


Type W ROTO-CLONE | 
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for Multiple Diffusion in High Velocity Systems 
of Air Conditioning, Ventilating or Cooling 


[N these registers and grilles, the bars are 8 MODELS. The Series includes models with single 

fully ¢ d th i ; bank of adjustable bars (vertical or horizontal), also 
caretully — orme ‘ very smoorn in con our. with double bank of adjustable bars (vertical in front 
Bars are pivoted in frame on special split and horizontal in back, or the reverse), also all above 
sleeves, or “expansion” inserts, furnishing prop- four types with the addition of horizontal multi-louvre 
a“ tendo te hol d — firmly ‘a position (an d valves in the rear, controlled by lever on face of 


STARS AE 






register. 
maintain silence when register is in operation 
at high velocity) yet adjustable to any desired Ask jor Balletn S300: Dor: eg ee a” Sen 
aa a js registers, we will send you complete Auer Register Book— 
angle. Bars have "tear-drop" shape in cross- for’ perforated ovilles, Catalog “Gr: 


section, somewhat like an airplane wing, and 
being pivoted at the exact center, may be 
completely reversed. This permits you te turn 
the thin edge outward, if you wish (and the 
broader edge toward airflow) cutting resis- 
tance and turbulence to the minimum. Bars 
may be set in any grouping, and repeated 
adjustments will not affect their rigidity when 
set. Shutters of multi-louvre control valves are 
pivoted on rivets to prevent vibration. All 


Streamliner registers equipped with gaskets. Ne. 1205HV. 
Double bank of adjustable bars, no valve. 










No. 1005V. Ne. 1005V-HML. 
Single bank of adjustable bars, no valve. Single bank of adjustable bars, with multi-louvre valve. 


THE AUER REGISTER CO., 6600 CLEMENT AVENUE, CLEVELAND 5, OHIO 
Canadian Distributor, Marchand Furnace, Ltd., Tilbury, Ont. 


uve REGISTERS 


Me & GRILLES for AIR CONDITIONING & GRAVITY 
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for outstanding 
service 


on Steam fo Drying Ovens 











... for example 


eee Install 
Dependable Quality 


CRANE VALVES 





The installation— 
Ferro Chemical Corp., 
Bedford, Ohio 


PROBLEM: To maintain automatically, within 
close limits, uniform reduced steam pressure 
from supply line to battery of two drying ovens 
controlled by individual thermostatic valves. 


WORKING CONDITIONS: Initial steam pressure 
of 70 psi to be reduced to 13 psi, and maintained 
without significant fluctuation whether one, 
both, or neither of the ovens is being operated. 


SOLUTION TO PROBLEM: One No. 960 Crane Brass 
Pressure Regulator, properly selected for capacity re- 


quired, and with adequate condensate drainage provided. 4 
; ; : No. 960 Crane Brass Pressure Regulator 
RESULT: For more than 5 years, without interruption and for steam or air. Literature on request through 


with no more than routine maintenance, the Crane No. your Crane Branch or Crane Wholesaler. 
960 Regulator has given complete satisfaction. Operat- 
ing like new, and since all wearing parts are renewable, 
it will virtually never wear out. User remarks on unusual 


: 
simplicity of adjustment. 4 
Another typical case history, demonstrating the bigger value a 
and lower ultimate cost of Crane Quality Valves. And why... a 
More CRANE VALVES are used than any other make! a 


General Offices: 
FR A N EE 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 
| All Industrial Areas 


VALVES + FITTINGS +- PIPE = PLUMBING + HEATING 
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from 


Above, the Iron Fireman Ring Type gas burner 
takes over the firing job, with the Iron Fireman 
Horizontal Rotary oil burner swung back from 
firing position on boiler front. Right, firing end 
of Iron Fireman combination gas-oil burner. 


Only a few minutes notice is required to switch from 
one fuel to another. The Iron Fireman gas-oil burner 
guards your buildings or plant against sudden fuel 
emergencies, or against daily or seasonal gas shortages 
due to peak demands. You may also take advantage 
of changing fuel prices or seasonal rates. 

The Iron Fireman Ring Type gas burner operates 
equally well with natural, manufactured or mixed gas, 
or with forced or natural draft. 

The Iron Fireman Horizontal Rotary oil burner 
fires any grade of oil without special adjustment, 
from lightest to heaviest (No. 6). The exclusive Iron 


a 
“ (maw 


QS 





Meet fuel emergencies with IRON FIREMAN combination firing 





Above, Iron Fireman Horizontal Rotary oil 
burner in firing position. Removal of center 
plate in gas burner permits insertion of oil burner 
nozzle in center of gas ring. For long periods 
of oil firing, gas ring is customarily removed. 





Fireman Oil Volumeter maintains extremely accurate 
oil flow regardless of changes in oil viscosity. Heat- 
rich, low-cost industrial oils can be fired as easily as 
the refined domestic oils. 

Every installation is engineered for most efficient 
application to your individual requirements. Sales and 
engineering service throughout U. S. and Canada. 

Write for 16-page illustrated booklet and specifica- 
tion sheets, to Iron Fireman Mfg. Co.,3165 W. 106th 
St., Cleveland 11, Ohio. Other plants in Portland; 
Oregon; Toronto, Canada. Dealers everywhere. 


FIREMAN 


OIL, GAS and COAL FIRING FOR POWER, PROCESSING OR HEATING 


HEATING AND VENTILATING, JANUARY, 1952 


33 





PUTTING ~<A TO WORK FOR FIBERGLAS 


ange 2808 


| 


Without an infallible air supply at many process stages, 
Owens-Corning could not make their famous Fiberglas. 


TO MAKE A MILLION MARBLES 


These machines swallow glass at 2200°F, 
Spit out 320 red-hot marbles a minute. 
In one day, they produce more than a 
million marbles to feed forming ma- 
chines turning out a multitude of 
famous Fiberglas products. 


Air plays a vital role in many ways in 
glass making. Take, for example, the 
combustion air to the glass furnace. If 
it failed for only a short time, the 
entire melt would be lost and it would 
require a week to rebuild the furnace. 
And throughout this huge plant, over 


150 Sturtevant fans like those pictured 
at right give production an assist by 
putting air to work in both cooling 
and heating processes. 


Our specialty is making air work for 
you . . . with a complete line of air 
handling, air conditioning and air 
cleaning apparatus. For help on your 
problem, call yourlocal Westinghouse- 
Sturtevant office, or write Westing- 
house Electric Corporation, Sturte- 
vant Division, Hyde Park, Boston 36, 
Massachusetts, 


you CAN BE SURE...1F ITS 


5-80242 
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Westinghouse 


Sturtevant fans keep furnace exte- 
riors cool, prevent refractory brick 
from disintegrating. 





Tiny fibers of glass are formed into 
Fiberglas mat by air, put to work 
with Sturtevant fans. 





Heavy-duty fans drive air at high 
temperatures through Fiberglas mat 
to cure bonding agent. 
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BRUNNER / REFRIGERATION helps you serve better 


INCE 1906 


Maybe we can help if 


you are having trouble 





finding the units you need! 


With 69 different models, types and capacities of 
refrigeration condensing units being built on reg- 
ular production schedules in the Brunner plants, 
you have more assurance of getting exactly what 
you need, and when you need it, without wasting 
time hunting. 

What’s more, we offer you the help of experienced 
factory field men backed by an able engineering 


staff who have encountered and answered just about 
every kind of refrigeration or air conditioning 
problem imaginable. 


With so much to offer folks engaged in the com- 
mercial refrigeration business, it just doesn’t make 
sense to deprive yourself of the advantages that 
come with recommending and installing Brunner’s 
as a regular habit. 


BRUNNER MANUFACTURING COMPANY, UTICA 1, N. Y., U.S. A. 


As a business man you should talk to a Brunner factory sales eer: It costs nothing to listen, and you may dis- 
cover that you have been missing a good bet. Your name and a 





to us at Utica is all that is necessary. 


REFRIGERATION 
CONDENSING UNITS 


...@ Size and type 
for every purpose 


. 
AIR AND WATER 
COOLED MODELS 
Y%, HP. to 75 HP. 
a 





AIR CONDITIONING 


Self Contained Units in 4 sizes: 3-5-7444 and 10 HP. 
Remote Installation Types from 3 to 75 HP. 


BRUNNER 


SINCE 1906 
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dress written on the margin of this ad and mailed 


BU ya 


SINCE 1906 
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This system of wax handling . . . developed by the world’s largest — 
wax processor .. . has been replaced. Eliminate the red ... and 
note the functional simplicity of the Thermal Electric* Method... 


an achievement in hydraulic engineering by Fluid Systems, Inc. 


STEAM-WATER 
EXCHANGER 


























ECONOMY 


Here's Proof 


America’s largest wax processors 
are using it . . . among others: 


American Can Company 
Lily Tulip Cup Company 
Dixie Cup Company 
Central Waxed Paper Co. 
Newark Paraffin and Parchment Paper Co. 
American Paper Goods Co. 





(THE PIPELINE 





*Patented and Trade Mark Registered 
in U. S. Patent Office 









Proper temperature—external and 
internal, hastens recovery of patients. 


Powers control provides optimum tem- 


perature and humidity for patients, 
doctors and nurses, in operating and 
recovery rooms, delivery and X-ray rooms 
and nurseries, private rooms and wards. 


Sees 
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Lee County Hospital and 
Architect and Engineer: Charle 
Contractor: Capital Refrigeratio 





AER 


John Sealy Hospital, University of 
Architects: C. H. Page & Son, Austin, 
Consulting Architects: Eggers & Higg 
Mechanical Engineers: Zumwalt & V 
Contractor: Farwell & Company, Q 
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For Greatest Comfort and Lowest Maintenance Cost Use POWERS Contre 























1E POWERS REGULATOR COMPANY 


Established 1891—Offices in Over 50 Cities—See Your Telephone Directory 
GENERAL OFFICES AND FACTORY— SKOKIE, ILL 











Why is the 
scrap 
situation so 


critical? 


An interview with J. L. MAUTHE, President 
The Youngstown Sheet and Tube Company 


Why are you concerned about iron and steel 
scrap, Mr. Mauthe? 


Our inventories are critically low and 
the present scrap flow is not sufficient to 
maintain capacity steel plant operations. 
Furthermore, if the flow of scrap is not in- 
creased, a curtailment of steel production is 
inevitable. 

The industry is using all the pig iron and 
all the home scrap that is available. The 
balance of our metallic requirements must 
be made up through procurement of pur- 
chased scrap. Every ton of scrap that we do 
not get represents a ton of steel that we can- 
not make. 

How much scrap does the industry need? 

In 1950, 96,700,000 tons of steel ingots 
and castings were produced, requiring over 
61,000,000 tons of iron and steel scrap. 

In 1951, over 65,000,000 tons of scrap 
will be required, and even more will be 
needed in 1952. 

Where does scrap come from? 

About 58% of the total scrap required is 
produced by the ingot and casting makers, 
- and is known as “home” scrap; the balance 
of 42% is “purchased” scrap and is procured 
from outside sources. 





Purchased scrap generally falls into two 
categories: Scrap from current fabrication 
and that which is the result of obsolescence. 

There are three important sources from 
which we get obsolete scrap, much of which 
is dormant:- 

1 - Obsolete machinery and equipment 
in every industrial plant, at the oil 
fields and on the farms. 

2 - Battlefield scrap, obsolete ships and 
war material, surplus machinery 
and equipment, which government 
can make available. 

3 - Countless old automobiles and 
trucks, which are rusting away in 
automobile wrecking yards in every 
section of the country. 


What can be done to increase tonnage of 
purchased scrap? 


This scrap must be made available im- 
mediately! All industry and government 
must awaken to the critical nature of the 
situation. They must realize that if we do 
not get the scrap, they will not get the steel! 


YOU CAN HELP - YOU MUST HELP! 
NO SCRAP - NO STEEL 
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Youngstown, Ohio 
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echnical Evaluation Worthington refrigeration. Contractor: A. E. M. ee Co., 
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temperature and 


They're Checking Ordnance at 65° Below! 


You see, that cylindrical object is a mine. The masks 
keep faces from freezing as the Navy studies icing 
effects to be certain that neither ice nor stiffened 
parts will affect its operation when dropped from a 
sub-zero atmosphere into the ocean. 

These studies are made in the new stainless steel 
temperature simulation chamber at the Naval Ord- 
nance Laboratory, White Oak, Maryland, where ord- 
nance equipment can be subjected to temperatures 
from 200 above to 100 below zero, Fahrenheit, with 
any desired humidity. 

The naval laboratory uses a Worthington brine 
cooling system composed of one centrifugal com- 
pressor and four reciprocating compressors to re- 
duce the temperature of the chamber to minus 100 F. 

This is but one of many military low-temperature 
installations where Worthington products are help- 
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ing to insure that our armed forces get the best 
equipment in the world. 

The knowledge and experience which has made 
Worthington a leader in this field is available to you 
for any type of air conditioning or refrigeration in- 
stallation. Consult Classified Telephone Directory 
for nearest Worthington distributor. Worthington 
Pump and Machinery Corporation, Air Conditioning 
and Refrigeration Division, Harrison, N. J., special- 
ists in air conditioning and refrigeration for more 


than 50 years. Als 


WORTHINGTON 





FA ZH A boas ES J! 
AIR CONDITIONING AND REFRIGERATION 


THE MOST COMPLETE LINE... ALWAYS THE CORRECT RECOMMENDATION 








ENGINEER 


Specify 


for ever al Ratings, receiver 


capacities and perfo s meet ASHVE standards. 


FOR 
FOR , LOW PRESSURE 
UNDERGROUND SYSTEMS 


INSTALLATIONS ——£ 
Tv¢c 
NRG LOW RETURN 


Requires minimum space. CAST IRON RECEIVER ~ 
Send for Capacities to 10000 EDR 
Send for : 


BULLETIN NRG 200-C , 
Tells you when to use and BULLETIN TVC 300-B 


how to efficiently install an tevatlable from Yobbers' Stocks q 
underground condensate TVC-29—2000 Sq. Ft. E.D.R., 20# PSI. 
pump. TVC-35—4000 Sq. Ft. E.D.R., 20# P.S.I. 


SEND FOR DESCRIPTIVE BULLETINS INTELLIGENTLY DESIGNED TO MAKE 
PUMP SELECTIONS AND INSTALLATIONS SIMPLE AND EFFICIENT 


FOR 
HIGH AND LOW 


FOR 
PRESSURE 
CAPACITIES SYSTEMS 


TO 50000 SQ. FT. EDR 
TR 


S R C Capacities to 150,000 sq. 
ft. EDR and discharge pres- 
Send for sures to 125 Ibs. 
BULLETIN SRC 450 Send for 


BULLETIN TR 100-D 


‘THE EFFICIENCY OF YOUR HEATING PLANT IS DEPENDENT UPON EFFI- 
CIENCY AND DEPENDABILITY OF YOUR CONDENSATE RETURN PUMP 


il 
weil PuMP Co. <= 


1523 N. FREMONT ST. CHICAGO 22, ILL. 1951-1952 
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Romowherv the trademarks *tt” 


and “TUBE-TURN” are ap 





Scrappy says, 
“hid defense — 
more scrap to- & 


steel tomorrow.” 





Engineered to reduce pressure loss. 


Write Dept. B-1 for free 
booklet on Allowable Work- 
ing Pressures. Use coupon on 
reverse side. 





@ Looks simple, doesn’t it . . . that welding fitting? Not so! It’s 
engineered . . . for shape, for size, for dimensions, for wall thickness . 
. all so that it will do its share of the piping job for. you... 
without trouble and at top efficiency. True circularity, smooth inner 
walls, and full radius combine to reduce pressure loss of any flow 
of fluid. Micrometer-checked uniform wall thickness and forged-in 
strength combine to assure long-life, dependable service. © 
All TUBE-TURN Welding Fittings and Flanges are design engineered 
and held to extremely close manufacturing tolerances giving the 
utmost in strength, safety and efficiency. You'll find a TUBE TURNS’ 


Distributor in every principal city. Call him for good service in 
good connections. 


Be sure you see the double “tt” 


TUBE TURNS, ING. ‘2330: 
9-0 @ KENTUCKY 


DISTRICT. OFFICES: New York « Philadelphia « Pittsburgh « Chicago * Houston « Tulsa - San Francisco - les Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 
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reduces 
maintenance for 
City within a City 
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Piping for re machines, U to 
14 inches, regener vey Hey Use of TUBE-TURN 
Welding Fittings also speeded up erection of 

, since most assemblies were shop-welded, 
then tied into the systems they serve. Insulation 
was applied easily and is permanent. 


@ Service requirements for the Rockefeller Center group of 15 skyscrapers add up 
to big figures. 

The Center consumes nearly half a billion pounds of steam each year. 

The famous outdoor skating rink is kept in use even when temperatures are 
in the high sixties. 

A total of 8,000 tons of refrigeration is available for air conditioning. 

But maintenance on all the miles of pi Siectucel demas is oe to a minimum. All critical 
piping systems are welded, and directi made with TUBE-TURN Weldin 
ittings. Thus piping is permanent and lenkgeael. and vital services are maintain 

without interruption. 


District heating plant supplies steam at 150 psi. 
Steam is then sent through headers fabricated 
with TUBE-TURN Welding Fittings ranging up te 
12 inches, and distributed via steam stations. 
Optimum flow conditions have been obtained 
and maintenance overhead minimized. 


“tt “and *TUBE-TURN® Reg. U.S. Pat. Of. 


DISTRICT OFFICES 


‘ New York . Housto 
TUBE TURNS, INC., Dept. B-1 ae Philadelphia Tulsa : 


224 East Broadway, Louisville 1, Kentucky 7 “ a Pittsburgh San Francisco 
; : . , Chicago Los Angeles 

nee a ee 

a ae 
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Natt Bt TUBE TURNS, INC 


ee a ee ee LOUISVILLE 1, KENTUCKY 



















~/¢ 
ALCO z EVAPOTROL 760 


w prevents freezing 
and de-humidification 


allows precision regulation of individual evaporators in multiple systems 
—maintaining constant pressure despite sudden load changes 


Engineered for Servicemen: 


@ simple come-apart construction—easier to service on the spot 
@ gauge connection for accurate gauge setting — prevents error in setting 


f 
‘ f @ strong, safe sweat connections—no leaky flares or nuts, no large tubes 
( to flare—easy and economical to install 


See the 760 Evapotrol at your ALCO wholesaler—or write for Bulletin’ 760 
giving complete details. 


waeeme ALCO VALVE CO. 


of Thermostatic Expansion 
Valves, Evaporator Pressure 
Regulators; Solenoid Valves. 
Float Volvés; Float Switches 4864 


859 KINGSLAND AVE. « ST. LOUIS 5, MO. 
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| World’s Greatest and Only Complete 
Line of Ajr Filtration and Dust Control Equipment 


The AAF Line of Engineered Air Filters 
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DRIFILTER 


Cacoil. ENGINE AND COMPRESSOR FiIL- 


TERS .. . AAF’s Oil Bath Cleaner. Engineered to 
deliver practically 100% cleaning efficiency, this 
heavy-duty cleaner protects engines and compressors . 
under conditions of severe dust and dirt. Over 90% 
of fine dust content in air is trapped in oil, then re- 
moved by centrifugal action, before reaching the 
filter. Added filtering action from filter pads, plus 
positive oil circulation which produces a self-clean- 


ROTO-CLONE bust CON- 
TROL .. . AAF’s line of dynamic 
and hydrostatic precipitators per- 
form the functions of exhausting, 
separating and storing the dust in 
a single compact unit. Available in 
three distinct types and a complete 
range of sizes. Preferred through- 
out industry for simplicity, low 
ing action and great dust-holding capacity offers operation cost, extreme compact- 
maximum air cleaning results. ness and maximum efficiency. 


Greater emphasis on selecting 
the right air cleaner for a spe- 
cific job has given new impor- 
tance to American Air Filter's 
complete line. You see left, for 
example, twelve distinct types 
of AAF filters and electronic pre- 
cipitators charted according to 
air cleaning principle and meth- 
od of maintenance. These AAF 
products offer a wide selection of 
performance and operating char- 
acteristics to meet practically 
every air cleaning need. 


Because of this complete line 
AAF engineers are not biased by 
a single type or design and can 
therefore recommend the filter 
best suited to the job. 
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headquarters 


Unsurpassed Quality for Modern 
Heating and Ventilating Products 


Superiority of engineered features has established rec- 
ords for trouble-free service and low operating cost of 
Herman Nelson products. The way to be certain of 
getting the latest refinements in heating and ventilating 
is to specify and buy Herman Nelson . . . the con- 
stantly-improved line. 


DRAFT |STOP UNIT VENTILATOR 
Here is a true innovation for school classrooms. It is 
the ONLY system of ventilation that traps drafts at the 
source, makes use of such air motion in controlling 
introduction of fresh air into rooms, automatically 
maintaining a healthful, comfortable temperature. 
UNIT HEATERS 
A complete line of unit heaters including horizontal 
and vertical propeller-fan type, de luxe, and centrifugal 
fan-type units. A model and size for every steam or hot 
water application—request detailed performance data. 
PROPELLER FANS—UNIT BLOWERS 

Long service of Herman Nelson propeller fans can be 
attributed to the quality of material and simplicity of 
design. Fan blades with “air foil” profile produce maxi- 
mum air delivery . . . efficiently and quietly. 

Whatever your requirements for large volume air de- 
livery, there’s a size and type of Herman Nelson Unit 
Blower to serve you. A national field organization as- 
sures rapid service. Request complete range of sizes. 


R 
i, 
Lemon B 


. al son ne A [ 
IS BETTER AIR A merica a | i r ilter 


COMPANY INC., 


HERMAN NELSON DIVISION 


PLANTS: LOUISVILLE, KENTUCKY MOLINE, ILLINOIS 
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HORIZONTAL FLOW CONTROL VALVE 


HERE’S THE valve you need for zoning hot water heat. Just 
the thing for low basements. It saves pipe, simplifies installation 
and gives more head room ... especially important on long runs. 
As the illustration shows, this valve feeds straight out from the main 
and saves several inches of head room over angle type valves. 
There’s a Thrush Flow Control Valve for every need ... the line is 
complete with angle and vertical valves, with or without air tube, 
and the new horizontal space-saving valve announced here. All 
have the same time-tested operating principle and working parts. 
For easy zoning of hot water heat and assured customer satisfac- 
tion, install the complete forced circulating Thrush Flow Control Sys- 
tem. See your wholesaler today or write Department D-1. 


H. A. THRUSH AND COMPANY 


PERU, INDIANA 
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NEW STANDARD OF QUALITY! 


Pe 





..- featuring NEW 
RIPPLE-FIN CONSTRUCTION 


Now, the new, improved Ripple-Fin makes McQuay Water 

Cooling Coils even more rugged and efficient. Consider WIDE 

these advantages of the new Ripple-Fin Coil construction: FIN 
@ Easy to drain of condensed moisture. Water hang-up has Cea 
been sharply reduced on coils requiring vertical (up) air flow. 
@ Produces a rippled air flow pattern . . . closer and longer 
contact between the air stream and the coil surface, prevent- 
ing air by-pass and producing faster heat transfer. 


@ Permits increased face velocities without danger of mois- 
ture carry-over from fin surface to air stream. 


@ Offers greater heat transfer surface. 


@ Gives higher flexible strength with minimum air friction 
and cleaner operation. 


@ Copper tube headers provide inherent flexibility. 


@ Hydraulic expansion of all tubes into fins having wide 
smooth collars assures permanent mechanical bond. 


Available in a wide variety of styles and sizes. Standard 
and special coils for cold water, brine, direct expansion, 
refrigerant condensing, steam, hot water, and other appli- EXCLUSIVELY YOURS 
cations. Write McQuay, Inc., 1619 Broadway St. N.E., 


Cc 
Minneapolis 13, Minn. Representatives in principal cities. IN M’Quay COILS! 


HEATING e AIR CONDITIONING e REFRIGERATION 
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... and for the temperature control, we'll insist on Honeywell! 


You'd think cartoonist Tobey’s famous couple would 
be discussing something else in a setting like this! 

However, the one thing the gentleman above wants 
to make sure of, in planning his new home, is comfort ! 
And he knows that the best way to get it is to ask 
his heating engineer or contractor to use Honeywell 
temperature controls. 

If you have a control problem, Honeywell can help 
provide the proper thermal environment for any client 
—anywhere—in any kind of structure. 


A large staff of well informed control engineers—in 
91 different Honeywell offices across the nation—are 
experienced in doing just that. Or—there’s a lot ot 
literature that’s yours for the asking —on the automatic 
control of heating, ventilating and air conditioning. 

So, why not talk to Honeywell? Why not write to 
Honeywell about your control problem? And why not 
do it now? 


For help with any control 
problem, talk to Honeywell 
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Use Honeywell Electronic 





Air Conditioning Control ! 


Give your clients the ultimate in comfort— 


and increased efficiency, lower maintenance costs 


Here’s an entirely new type of air conditioning con- 
trol! Its many new features make it easy to achieve 
results never before possible. 


You see, this new Honeywell system electronically 
“feels” temperature changes as they occur and then 
gives fast, accurate modulating control over heating 
and air conditioning dampers or valves. 

And because it is electronic, it’s 100 times more sen- 
sitive than conventional systems! This means faster 
reaction to changes in load; no temperature “over- 
shoot’; no waste of either warm or cool air. 


Honeywell electronic thermostats are greatly sim- 
plified for lasting service with little or no mainte- 
nance costs, for they have no moving parts to wear 
or get out of adjustment. 


So be sure to use the new Honeywell electronic 
air conditioning control to give your clients the ulti- 


No moving parts to 


out of adjustment. 


Measures tempera- 


from -50 degrees to 


Electronic Relay. 


Space 
Thermostat. 


wear out or get 


Duct and 
Immersion 
Thermostat. 
tures accurately 


300 degrees F. 








Here’s the famous 
“‘brain’’ that 
measures thermo- 
stat signals, 


mate in comfort. At the same time you'll be giving operates the valves 
: ; and dampers. 
them a system that helps pay for itself through in- 
creased efficiency and lower maintenance costs. 
Honeywell Hl 
Modulating 
° e Motor. 
| wut WE Covtiol,. Slightest tempera- 
ture fluctuation 


causes motor to 
change valves or 


...and for help with the temperature control, dampers. 


we'll talk to (your firm name) i! 





FREE — personalized car- 
toon. For your 8}4” x 9” re- 
production of this Tobey 
cartoon (incorporating the 
name of your firm), fill out 
and mail coupon today. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 

Dept. HV-1-24, Minneapolis 8, Minnesota 

Gentlemen: 

CD Please send me your booklet “New Horizons of Comfort with 
Honeywell Electronic Air Conditioning Control.” 

(0 Please send me a free personalized reproduction of the Tobey 
cartoon. 


Name 





Firm Name 


Addr 








City. Zone_____ State 
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| COMMON 
| DENSE. . 


TRAP SELECTION 
FOR UNIT HEATERS 


High starting load capacity to deal with cold air and low 
steam pressure resulting from peak load. 


Free discharge of incondensables on starting and during 
running. 


Continuous condensate discharge to prevent hot and cold 
air blasts. 


Release of condensate at or near steam temperature. 


The float operated main valve can be sized to handle the 
condensate loads from the lowest pressures up to maximum 
design pressure. 


The built-in air vent prevents air binding under starting 
or running conditions. 


Sarco F.T. traps discharge condensate continuously, as soon 
as it forms—don’t need to cool or to wait until steam leaks 
out of buckets before they fill and discharge. 


The float level and, therefore, the valve opening is con- 
trolled by the rate of condensate flow into the trap. On no 
load, the valve is closed. 


New Bulletin 455 contains full 
information on latest improvements. 


+) + 
) a Main 
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STAYNEW AUTOMATIC 
10 IMPORTANT FEATURES 
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Double Filter Curtains. 
Direction of Curtain Travel such that cleaned panels 
are always on downstream or filtered air side. 


Gear and Roller Chain Drive. No belts to slip. 


Highest Efficiency of any mechanical type self- 
cleaning filter plus exceptionally large dust- 
handling ability. 


Motor and Control Unit mounted on clean air 
side of filter. 





ey 











vr Momentary Contact Time Switch for testing and 
checking curtain travel and compressed air control. 


yz Shear Pin Protection of moving parts from 
accidental damage. 


» 8 g Control Mechanism arranged as an integral part 
of filter unit or for remote mounting. 


9 4 Compressed air curtain cleaners available for 
special conditions. 


0g Nation-wide Service on both motor and controls. 


DOLLINGER CORPORATION 
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“Where’s our heat come from Daddy?” 





Steel pipe radiant panels provide “‘invisible heat’’ 


Parents whose questioning children persist- 
ently ask for answers to such stumpers as 
“What keeps an airplane up?’’, may sometimes 
regard the conveniences of modern living as a 
mixed blessing! For what 6-year-old, snug and 
comfortable in a radiant-heated home, wouldn't 
wonder about and ask ‘‘where the heat 
is coming from?” 


“Invisible heat’ . . . the spring-like warmth 
from radiant panels concealed in floors, 
ceilings or walls . . . is here to stay, and its 
growing popularity will soon make it as un- 
derstood by our children as was the polished 


parlor stove by our grandfathers. 


Reliable steel pipe, proved in over 60 years 
of service in hot water. and steam heating 
systems, is, of course, the first choice for these 
radiant panel heating systems. For it embodies 
every necessary characteristic—economy, 
formability, and weldability, and, durability 
that is satisfying beyond the life-span of the 
structure. 


That's why those who design, specify, sell or 
install steel pipe radiant panel heating and 
snow melting systems are assured satisfied 
customers! 


Write for a copy. A free 48-page color booklet “Radiant Panel Heating with Steel Pipe” 


Sreel Pure 
\5 TUS CHALE 





COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


350 Fifth Avenue, New York 1, N.Y. 
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For HOMES, OFFICES, MOTELS, STORES 


. . . Old or new specify, sell and install Electromode Electric 
Automatic Wall Heaters. Here’s why you'll profit . . . because 
Electromode offers Economy-Convenience-Comfort and Safety 
... these are outstanding features of the modern Electromode 
Automatic Wall Heaters. Economical . . . because electric heat- 
ing is low-cost heating. Convenient . . . because each heater 
has its own thermostat for individual room temperature control. 
Comfortable . . . because it takes only seconds for heat to 
circulate by the exclusive “Down-Flo” principle . . . at floor 
level. Safe... because only Electromode has the long-life, cast- 
aluminum heating element. There is no danger of fire, shock or 
burn. Yes, these and many other PLUS FEATURES are to be 








enjoyed with Electromode Heaters. 


AUTOMATIC DOWN-FLO MODEL WA 1500 TO 4000 WATTS 





For HAZARDOUS AREAS 
EXPLOSION-PROOF HEATERS 


The only Electric Explosion-Proof Heater 
of its kind approved by Underwriters’ 
Laboratories. Features Electromode pat- 
ented cast-aluminum heating element. 
Specially designed for installation in 
hazardous areas where heat is required 
and danger of explosion exists. Available 
in 2000, 4000, 6000 watt capacities. 


ELECTROMODE 


UL eTuc HEATERS 
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For PLANT, OFFICE, WAREHOUSE 


For any plant or office heating problem, any hard-to-heat 
area, choose Electromode Unit Space Heaters. These all elec- 
tric heaters are available in all sizes and capacities from 1500 
to 45,000 watts to fit any heating problem. They can be located 
anywhere that electric wiring can be strung. Equipped with 
automatic temperature controls and built-in safety switch, 
means economy of operation and absolute safety from fire, 
shock or burn. The exclusive patented cast-aluminum heating 
elements will not rust or corrode. Electromodes provide an 
abundance of fan-circulated heat when and where it is needed. 
Approved by Underwriters’ Laboratories and thousands of 
commercial and industrial plants throughout the country. 









All New. 


NAME 


. « . on Domestic, Commercial and Industrial 
Electric Heating, full of specifications, illus- 
trations, installations, diagrams, and how to 
figure electric space heating. Send NOW— 





TITLE 





ADDRESS 








CITY ZONE—— STATE 
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BRIEFLY STATED 


e Air conditioning for animals as well as for humans will 
be provided in a huge new Tennessee State office building 
now under construction in Nashville, it has been reported 
by Carrier Corp. A special installation has been planned 
for animal research areas in the building’s public health 
section. The air conditioning for these areas will main- 
tain exact levels of 80F and 50% R.H., summer and 
winter, to insure consistent scientific results. 


e Harry J. Noles has been appointed manager of the 
air filter division of the American Air Filter Company, 
Inc., to succeed the late Howard W. Pound. Mr. Noles, 
formerly assistant manager of the division, joined the 
company in 1928 while still a student at the University 
of Kentucky where he studied mechanical engineering. 


¢ As a result of growing interest in underground storage 
of gas, a committee on underground storage was ap- 
pointed at the recent A.G.A. annual convention by Chas. 
E. Bennett, president, The Manufacturers Light & Heat 
Company, Pittsburgh, Pa., and chairman of the Natural 
Gas Department of A.G.A. Fenton H. Finn, New York 
State Natural Gas Corp., Pittsburgh, will serve as chair- 
man of the committee. 


e Restaurants, gas stations, administration and service 
buildings adjoining the southern section of the $225 
million New Jersey Turnpike will be air conditioned in 
the most complete roadside climate control operation in 
the country. According to Charles W. Proctor, manager 
of the East Orange office of Minneapolis-Honeywell Regu- 
lator Company, the control system for buildings along 
the road was primarily developed to reduce fuel waste 
as well as to provide extra comfort. The system, to be 
completed early next year, is the largest ever engineered 
for a public road project, Proctor said. At least 12 build- 
ings will have the control setup—plus 20 toll houses— 
when the 118-mile roadway is fully opened. 


e There will be a minimum of underground corrosion 
of electrical lead sheathed cable, steel piping and struc- 
tural steel to interfere with full-time production at U. S. 
Steel’s new Fairless Works at Morrisville, Pa. To protect 
these metallic installations, bars of magnesium metal will 
be tied-in electrically with them and also will be buried 
adjacent to the big buildings in which steel will be made 
and shaped for the eastern market. This new cathodic 
protection was designed after careful measurements of 
soil and water samples from the Fairless Works site. 


e Pittsburgh Plate Glass Co. will enter the fiber glass 
production field in the near future, according to an an- 
nouncement by Richard B. Tucker, executive vice-presi- 
dent of the firm. Formation of a separate development 
and production unit to be known as the Fiber Glass Divi- 
sion is now in process. Two types of fiber glass, strand 
fiber and super-fine fiber, will be manufactured under 
licensing agreement with Owens-Corning Fiberglas Cor- 
poration, Mr. Tucker stated. 


© Quantity and kind of housing needed in the 14 critical 
defense housing areas recently certified have been an- 
nounced by the Housing and Home Finance Agency for 
the information of builders who may be interested in 
undertaking such housing. 
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® The New York State Building Code Commission has 
designated three of its officers to act as a State Building 
Construction Board of Review. The board of review is 
comprised of Commissioner Walker S. Lee, who was des- 
ignated as chairman of the board; Hamilton Hicks, coun- 
sel to the commission, and Frederick Pavlicek, Jr., as- 
sistant technical director of the commission. The board 
of review is empowered to vary or modify any provision 
of the State Building Code where strict compliance would 
entail practical difficulties or cause unnecessary hardship. 
The board may reverse, modify or annul any ruling of 
any state agency or local building department relating 
to the construction of buildings under the state code in 
municipalities which adopt the code. 


© The Small Homes Council, University of Illinois, has 
published a booklet entitled “14 Split-Level Houses De- 
signed for Solid-Fuel Heat”, Technical Series G3. 62R. 
The plans have been developed as a result of research 
carried on by Professor Rudard A. Jones of the Depart- 
ment of Architecture in a project sponsored by Bitumin- 
ous Coal Research, Inc., the Anthracite Institute and the 
American Coal & Coke Chemicals Institute. 


© Twenty-five vessels, being built for the U. S. Maritime 
Administration, are to be humidity conditioned for max- 
imum cargo protection, according to an announcement 
by F. M. Johnson, sales manager of the Kathabar Div., 
of Surface Combustion Corp., in Toledo. 


e The election of William Bynum as executive vice presi- 
dent of Carrier Corp. has been announced. Mr. Bynum 
was formerly vice president and general sales manager. 
He joined the Carrier organization in 1930, after gradua- 
tion from the University of Alabama and from Alabama 
Polytechnic Institute, where he specialized in electrical 
engineering. From 1931 to 1945, Mr. Bynum served in 
engineering, sales and management capacities in the 


South and Mid-West. 


© The appointment of C. S. Stackpole, automatic heating 
equipment and utility executive, as vice-president in 
charge of the Williams Oil-O-Matic Division, Eureka 
Williams Corp., has been announced. Mr. Stackpole fills 
a position vacant since L. A. Casler, executive vice-presi- 
dent of the corporation and former head of the heating 
division, was put in charge of defense work and overall 
production early this year. Before joining Eureka 
Williams, Mr. Stackpole was vice-president and general 
sales manager of the Airtemp Division of Chrysler Corp. 
He was formerly manager of merchandising and domestic 
sales for Consolidated Gas, Electric Light and Power Co., 
Baltimore, Maryland, and had been with that company 
for 20 years. 


© The firm name of the Penn Electric Switch Co. has 
been officially changed to Penn Controls, Inc. according 
to an announcement issued by Albert Penn, president. 
The announcement emphasizes that the name change will 
not in any way alter management, general policies, or 
operation of the company; nor will it have any effect on 
contracts, agreements or purchase order. Penn Controls, 
Inc. manufactures automatic controls for heating, re- 
frigeration, air conditioning, gas appliances, engines, and 
pumps and air compressors. 


® The Petroleum Administration for Defense has an- 
nounced that first quarter, 1952, allotments for steel pipe 
for gas and oil pipelines will total 641,599 tons. 
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AGAINST HEAT AND COLD 
IN BUILDING SPACES 


Ordinary iron is about 4 times better insulation in an air space than sheeps- 
wool, rockwool, asbestos, asphalt paper, brick, plaster, wood, marble, slate, tile, 
enamel. Aluminum, brass, gold, silver, and many other metals are 40 times better. 


SPACE has slight density, therefore heat flow by CONDUCTION is slight. 
CONVECTION, which causes 15%-20% heat flow in space sideways, and 25% to 40% 
upwards, is BLOCKED by metals in space. RADIATION, responsible for 65% to 
85% heat flow in space sideways and 55% to 75% upwards, is absorbed and 
emitted least by metal surfaces; from 1% to 5% with aluminum, brass, gold, silver; 
but over 90% with most building materials, including ordinary insulations. 


Multiple sheets of metal, suspended in space, and spaced apart, make the supreme 
heat and cold insulation. One commercial form of this construction is Infra 
Accordion Aluminum Insulation, Types 4, 6, and 4 Jr. 


Write for interesting, informative, newly compiled, free 
RADIATION AND ABSORPTIVITY CHART OF MOST BUILDING MATERIALS AND METALS 
The facts contradict most people’s preconceptions. 









sancass ee 
: INFRA INSULATION, INC: Y. Dept. : 
INFRA THERMAL FACTORS, TYPE 4 S Ens Broadway, New York M 


ae b ptivity Chart. 
Up-Heat .134,R 7.46= 3" dry rockwool 8 Send FREE Radiation & Absor 
Wall-Heat .107, R 9.34 = 33%” dry rockwool . CO a eae 
Dewn-Heat €.065, R 15.38 = 6 dry reckweel Se 
§ Firm 
8 ger oe ae 
INFRA INSULATION, INC. ® Address Send Sample 


. - oe of Infra Insulations CL] 
525 Broadway, New York, N. Y. ® [Send Prices © 


PHONE: WO 42241 Sanceese 
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| A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A, 
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Moisture Removed, Lb per Hr 
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DAVID GOLDENBERG 


An investigation was made to study climatic conditions 
under which frosting occurs on the evaporator of a heat 
pump, and the effect produced on heat transfer through 
the evaporator—all part of a Master of Science thesis at 
the University of Washington under the direction of Prof. 
6. S. Smith and Prof. H. M. Hendrickson. The author 
presents a condensation of his research and findings. 


NE major obstacle to overcome in using the air-to- 
air heat pump is frosting of the evaporator in lo- 
calities where low temperatures and a high percentage 
of relative humidity prevail over long periods of time. 
Conditions for maximum evaporator frosting will oc- 
cur at outside air temperatures near the freezing point 
of water. The upper limit of frosting under continuous 
operation is a temperature such that after heat removal, 
the air being discarded will not be less than 32F. How- 
ever, at this temperature the heat pump will not run 
continuously if designed for lower temperatures. As 
long as the outside air temperature is above 32F, de- 
frosting will occur automatically during the off cycle; 
with temperatures below 32F, frost may sublime to some 
extent. Also, as air conditions undergo natural climatic 
changes, frost may often remove itself before a harmful 
amount has been accumulated. 

As the temperature drops, the capacity of the air to 
hold water vapor is reduced. Consequently, the total 
precipitation, and eventual frost, will be less per pound 
of dry air circulated as the air temperature drops to 
lower values. Fig. 1 shows that at 10F, only about half 
as much water is released by the air as is released at 
35F, and the frosting rate would be expected to decrease 
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proportionately. The amount of water deposited on the 
evaporator surfaces as frost or ice may differ from that 
shown in Fig. 1 through 5. 

Suppose that some of the water vapor released by the 
cooled air passed through the evaporator without com- 
ing in actual contact with a cold surface and was there- 
by discarded with the used air. This amount would then 
be subtracted from the total frost deposit. At the be- 
ginning of the heat pump cycle when there is no frost 
coating on the metal surfaces, and few nuclei of ice to 
prevent subcooling, the calculated values of frost de- 
posit would be a maximum with the measured values 
somewhat less. After the metal surfaces have been coated 
with frost, however, the actual weight of frost deposited 
may be more than the calculated quantity, apparently 
due to the diffusion of water vapor inside the frost layer. 
The deviation between calculated and measured values 
of frost thickness increases with the degree of porosity 
of the frost layer. 


Effect of Frost on Heat Transfer 


Heat transfer from the air to the refrigerant must 
take place through the evaporator tube walls. If the walls 
have an overall coefficient of heat transfer U, then 


H = AU (t—+,). 


where H = Btu per hour transmitted through the wall 
U = Btu per hour per square foot of effective 
wall area (deg F) 
= effective wall area in square feet 
(t — t,) = mean temperature difference between the air 
on the outside and refrigerant on the inside 
of the tubes. 


Before frosting begins, the overall coefficient of heat 


él 








8 F temperature drop 


Moisture Removed, Lb per Hr 
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Fig. 2. Weight of moisture removed from air per hour per ton 
of refrigeration during an 8F temperature drop for various 
initial temperatures and percentages of relative humidity. 


transfer may be broken down into the outside film con- 
ductance, F,, the thermal conductivity of the metal per 
inch of thickness, k, and the inside film conductance, F,. 





1 
Therefore U = 
2. 
F, k F, 
where F., k, and F,; = Btu transmitted per 


(hr) (sq ft of surface) (deg F) 

x = thickness of the tube wall in inches. 
Since there are no physical changes in the tube material 
or in the flow of refrigerant on the inside of the tube, 
k and F, will remain unchanged throughout the heat 
pump cycle, the only change being that of the outside 
film conductance due to the deposit of foreign matter 
on the tube surfaces. It will be sufficient then, to analyze 
only the heat transfer between the air and the outside 
surface of the tubes to obtain the effect of dew or frost 
on the rate of heat transfer. Then 


H, =A F, (t —t,) 


where H, = Btu per hour transferred from the air to the 
outside of the tubes 

t and t; = temperatures of the air stream and outside 
surfaces of the wall, respectively. 

When dew is deposited on the heat exchanger sur- 
faces, the outside film coefficient, F,, will increase, thus 
increasing the overall rate of heat transfer. 

With a layer of frost deposited on the heat ex- 
changer surfaces, the coefficient of heat transfer between 
the air stream and the outside of the tube, 


1 
1 Xr 
noe 
where F, = film coefficient of the frost in Btu per hr 
(sq ft) (deg F) 
x, = thickness of the frost in inches 
k, = thermal conductivity of the frost in Btu per 


hr (sq ft) (deg F). 


The overall heat transfer may be affected by the frost 
in two ways: (1) F; will be greater than F, because of 
the nature of the surface,* tending to increase heat flow 
and (2) the internal resistance of the frost will increase 
the total resistance tending to decrease heat flow. 

Some approximate values of thermal conductivities of 


becomes 
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substances likely to occur in an air-to-refrigerant heat 
exchanger are listed in Table 1. 

Although there is little published data on the co. 
efficient of heat transfer through frost, the coefficient 
appears to be nearly the same as for snow. Values at 
initial frosting compare favorably with fresh snow while 
values after several hours of operation compare with old 
or packed snow. This is because the specific gravity of 
the frost increases with time approaching a solid ice 
condition as does packed snow. 


Influence of Specific Gravity 


A layer of frost on the heat exchanger surfaces will 
increase the resistance to heat transfer, the amount of 
increase depending upon the frost thickness. After a 
period of time, the specific gravity of the layer of frost 
will increase due to the diffusion of water vapor inside 
the frost layer as mentioned previously. This increase 
in specific gravity will aid heat transfer through this 
particular frost layer but in the meantime a new frost 
layer will be built up. The net result is an ever-increasing 
resistance to heat transfer which will vary with different 
evaporator designs. To obtain exact values of the change 
of heat transfer for any given application, it is desirable 
to have experimental data for the particular type of heat 
exchanger design in question. 


Evaporator Design 


The rate of frosting and its effect on heat transfer 
can be controlled to some extent by the design of the 
evaporator (1)t. The defrosting method will also dictate 
many portions of this design. Fundamentally, the effec- 
tiveness of the evaporator should be as high as possible. 
This would not only give the highest possible refrig- 
erant temperature for a maximum coefficient of per- 
formance, but would also achieve a low proportion of 
latent heat removal. If the effective heat transfer area 
were very large, with a large volume of air circulated, 
the refrigerant temperature could be very nearly that of 
the air with very little condensation of water vapor and 
very little, if any resulting frost. The major portion of 
heat removed from the air would then be sensible heat. 
Under these conditions there would be no condensation 





*The surface of the tube metal is comparatively smooth while that of 
frost is rough, increasing turbulence in the air stream. Also the addition 
of frost decreases the air flow area between tubes, thereby increasing 
air velocity. 

+Numbers in parenthesis refer to appendix at end of article, unless 
otherwise indicated. 
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Fig. 3. Weight of moisture removed form air per hour per ton 
of refrigeration during a 10F temperature drop for various 
initial temperatures and percentages of relative humidity. 
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except when the air was almost completely saturated | 


with water vapor. 

To maintain a large surface area and yet keep the 
size of the evaporator within practical economic limits, 
the tubes must be closely spaced and finned. However, 
this increases the resistance to air flow, reduces the heat 
transfer, and when frost does begin to collect, the small 
spaces between closely packed tubes or fins or both be- 
come clogged very rapidly, restricting the air flow en- 
tirely. This is of major importance for it would make 
the heat pump completely inoperative. Since it is not 
economically feasible to make the evaporator so large 
that the temperature drop is very small with frosting 
negligible, the design must either provide for another 
anti-frosting method or a method of defrosting. 

One obvious way to retard frosting is to remove mois- 
ture from the air before it passes over the evaporator. 
Another method is to flood the surfaces with a low freez- 
ing temperature substance. There are probably many 
other methods worth considering but to use any of them 
adds to the operating and equipment costs and compli- 
cates automatic control. 


Water Defrosting 


Of the numerous methods suggested for defrosting, 
water defrosting appears to be one of the simplest and 
most economical to operate. The only addition necessary 
to the evaporator is a water spray system along the top 
of the tubes, a drip pan under the complete unit, and 
piping to lead the water to and from the system. Water 
lines exposed to the outside air temperature must be 
free draining to prevent freezing. A sufficient supply of 
water flows over the tubes to supply the latent heat of 
fusion necessary to melt the frost which is then washed 
out through the drain. The fact that water has a con- 
stant melting point at 32F makes it possible to defrost 
with tap water slightly above the freezing point. No 
additional supply of energy need be furnished to heat 
the water before using. Also, tap water on the coils 
does not increase the refrigerant temperature enough to 
cause an excessive back pressure at the compressor. This 
assures against equipment damage while defrosting. 

Water defrosting can easily be made automatic. The 
simplest control is to periodically defrost by means of 
an automatic timer which operates a solenoid valve on 
a water pressure system. This control can be made to 
operate only at a definite range of predetermined out- 
side air temperatures. 

The solenoids could also be made to operate only 
when the temperature difference between the air entering 
and leaving the evaporator is reduced a predetermined 
amount. The automatic control would require provisions 





TABLE 1—THERMAL CONDUCTIVITY 








Temp., Thermal Conductivity, 
Substance F Btu per hr (Sq Ft) (deg F) 
Copper 32 2,680 
Aluminum 32 1,475 
Snow, fresh 0.75 
Snow, old 3.5 
Ice 32 15 
Water . 32 3.85 
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Moisture Removed, Lb per Hr 
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Fig. 4. Weight of moisture removed from air per hour per ton 
of refrigeration during a 12F temperature drop for various 
initia! temperatures and percentages of relative humidity. 


for stopping the compressor (2) while defrosting or for 
operating the water defrost only during the normal off 
cycle. 


Results and Analysis 


The general tendency in all tests with air inlet tem- 
perature and relative humidity constant was for the rate 
of frost deposit to remain constant until about 214 lb 
of frost were deposited. At such a time the entire area 
of heat transfer was coated with frost. This rate is very 
close to theoretically determined rates plotted in Fig. 1 
through 5, indicating that very little of the air passes 
through the evaporator without coming in actual con- 
tact with a cold surface. This condition was expected as 
the tubes were closely packed and staggered thus creat- 
ing turbulence with a high degree of random motion 
of the air particles. After the last portions of the metal 
surfaces were covered with frost, the rate of frost de- 
posit suddenly increased but again remained constant. 
This condition was also predicted as explained previously. 

During the time that ffost was collecting on the heat 
transfer surfaces, the superheat temperature of the leaving 
refrigerant kept decreasing. With the rate of flow of 
Freon, and enthalpy at the expansion valve remaining 
constant, this change in superheat was the sole indication 
of the change in rate of heat transfer in the evaporator. 
As expected, the refrigerating effect decreased with time, 
the rate of decrease changing with the rate of frosting. 

To maintain a heat balance in the evaporator, the 
heat removed from the air must always equal the heat 
gained by the refrigerant. Therefore 


Q = (sensible heat of the air) + (latent heat 
of the water vapor) 
or Q=cp (ti — te) + wy (hgg) 
where Q = total heat transferred 
Cp = specific heat of air at constant pressure = 
0.24 
t; and t. = temperature of inlet and outlet air, respec- 
tively ; 
Ww; = weight of frost in pounds 
hsg = latent heat of sublimation (latent heat of 
fusion + latent heat of evaporation). 


During a run, everything remained constant except Q, 
to, and w;. Since Q steadily decreased and w, continued 
to increase with time, t2 necessarily increased to keep 
the equation equal. When the frosting rate is high (high 
temperatures and relative humidities), a greater portion 
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Fig. 5. Weight of moisture removed from air per hour per ton 
of refrigeration during a 15F temperature drop for various 
initial temperatures and percentages of relative humidity. 


of the total heat removed from the air is latent heat. If 
the increase in w; is the same percentagewise, the mag- 
nitude of we(h,g) will be greater and t; —t2 will con- 
verge more rapidly to keep the equation in balance. 

The defrosting system worked very well; the total 
time to defrost was about one minute. However, with 
the tests run during summer months, the tap water used 
was much warmer than it would be during the heating 
season. 


Conclusions 


From this study, it is possible to summarize the find- 
ings by the following three statements. 

(1) The frosting rate changed sharply after the heat 
transfer surface of the evaporator became completely 
covered with a layer of frost. The frosting rate was con- 
stant before and after that time. 

(2) Evaporator efficiency decreased most rapidly after 
complete frost coverage had occurred. Before this time, 
the loss of efficiency was negligible. 

(3) Density of the first deposited layer of frost in- 
creased continuously. 

These results were in complete agreement with the 
theoretical data. 

The amount of frost required to cover the heat transfer 
area is dependent upon evaporator capacity and design. 
Once such a value has been established for a particular 
evaporator design, the curves in Fig. 1 through 5 will 


indicate the length of time the evaporator can be in 
operation before complete frost coverage occurs. This 
should be the maximum time before defrosting, not only 
for maximum efficiency and to insure sufficient capacity, 
but to keep the frost at the lowest possible density for 
defrosting ease. 

With the curves in Fig. 1 through 5 giving a maximum 
frosting rate, any deviations between these and the 
actual case, provide an additional factor of safety. 

Water defrosting which has proved valuable in the 
refrigeration field is also a convenient and economically 
feasible defrosting method for the heat pump evaporator. 

The heat pump should be designed with sufficient ca- 
pacity at the design temperature to provide ample “off 
cycle” time for defrosting. If the lowest expected air 
temperature is about 38F or higher, evaporator frosting 
need not be considered. With air temperatures in the 
vicinity of 30 to 35F, maximum frosting will occur, and 
about one hour per day should be allowed for defrosting 
time. At OF only sufficient increased capacity need be pro- 
vided to care for frosting as calculated for that tempera- 
ture by the use of the theoretical curves. It will be found 
that considerably less than one hour defrosting time is 
necessary since the frosting rate diminishes quite rapidly 
at lower temperatures. As the air temperature increases, 
using this same design, the corresponding increase in 
frosting rate will require more frequent defrosting pe- 
riods but the saving in operating time which follows from 
the reduced heat loss and increased heating capacity will 
provide a sufficient time for the increased defrosting 
necessary. Therefore with proper design, evaporator 
frosting does not limit the use of the heat pump with 
air as a source of heat. 





Appendix 


(1) Evaporator used in this study—Recold water-defrost 
model No. 748LT unit cooler manufactured by Refrigeration 
Engineering, Inc., Los Angeles, Calif. Cooler rating, 12,000 Btu 
per hour with 15F temperature difference and 747 cfm with 
one 14-inch diameter 1/15 hp fan. Construction: 5/8 inch 
O. D. copper tube with 4 aluminum fins per inch; 22 sq. ft. 
total tube area; 194 sq. ft. total area; ratio of fin area to tube 
area, 7.8 to 1. 

(2) Compressor used in study—2 hp York Freon 12, model 
26A, air cooled condensing unit; two cylinder, 2 5/8-inch bore 
by 2 1/2-inch stroke. Rating at 475 rpm,—1.06 tons and 
1.95 bhp at 15F evaporator temperature with 80F air to 
condenser. 





New Terms Suggested for Acoustical Field 


Considerable use is being made of acoustical concepts 
in industry. For example one may be interested in factory 
noise and how it can be diminished. To bring the latest 
thinking into the picture, the American Standards Asso- 
ciation has given considerable thought to the standardiza- 
tion of the term “mel” as a unit of pitch and “sone” 
as a unit of loudness. 

By their definition, a simple tone of frequency of.1,000 
cycles per second, 40 decibels above a listener’s threshold, 
produces a pitch of 1,000 mels. The pitch of any sound 
that is judged by the listener to be n times that of a 
I-mel tone is n mels. 
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A simple tone of frequency 1,000 cycles per second, 
40 decibels above a listener’s threshold, produces a loud- 
ness of 1-sone. The loudness of any sound that is judged 
by the listener to be n times that of 1-sone tone is n sones. 

Using these two units, the decrease in the amount of 
noise in a given room can be calculated on an arithmetical 
instead of a logarithmic scale. This eliminates the use of 
the decibel and makes it easier for the layman to under- 
stand the amount of noise reduction accomplished. In- 
stead of saying a noise was reduced from 93 to 90 db, 
the figure can now be expressed as being reduced from 
4,000 to 2,000 sones, as an example. 
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Construction of an Automatic 
Air Sampling Apparatus 


H. G. BOURNE, JR. 


Ohio Department of Health, Columbus, Ohio 


For determining day-long exposures of workers to dust 
of varying concentration, and for simultaneous collection 
of air samples at numerous stations over extended pe- 
riods of time, a sampling device including a midget im- 
pinger and automatic siphon is described. 


Q UANTITATIVE collections of air samples for the 
purpose of airborne dust counting and analysis 
are frequently made with an apparatus called a midget 
impinger. The concentration of respiratory disease-pro- 
ducing dust (such as silica or asbestos) is determined by 
a microscopic counting technique described in detail by 
Bloomfield and Dalla Valle in USPHS Bulletin 217 
(1935), and the results are customarily expressed in terms 
of millions of dust particles per cubic foot of air. Quanti- 
tative chemical analysis of the solid material entrapped 
in the midget impinger flask is a means of determining 
the concentration of dust responsible for systemic poison- 
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Fig. 1. Schematic diagram showing pumping head, mechanical 
counter, support and attached midget impinger*flask and nozzle. 
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ing. In this instance, the concentration is usually expressed 
in milligrams per cubic meter of air. 

The midget impinger nozzle is designed with a 1 mm 
orifice. An air velocity of 11,800 fpm is produced through 
this orifice when sampling proceeds at the standard rate 
of 0.1 cu ft per minute. Just as the larger Greenburg- 
Smith impinger, after which the midget impinger is pat- 
terned, shows a decrease in collecting efficiency with low- 
er velocities, the same results may be anticipated with the 
midget unit if one increases the time over which a pre- 
determined volume of air is collected. 

Particle counting is facilitated if the number of particles 
in each microscopic field of view (14 cu mm) is 50 to 75. 
Values within this optimum range will be produced by a 
1.2 to 1.8 minute sample of air containing 50 million 
particles pr cu ft, not unusual in dusty trades, and dilut- 
ing the original volume (10 ml) of collecting liquid to 
30 ml, the capacity of the midget impinger flask. 

Thus it is apparent that the sampling time cannot be 





Fig. 2. Pumping head of methacrylate tubing designed to sample 
0.0312 cubic feet per cycle. 
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Fig. 3. Cross sec- 
tion of head show- 
ing method of se- 
curing continuous 
siphon action. a 
Wet plug of glass 
wool. b Sharp- 
edged orifice. 


























greatly extended at the standard rate without introducing 
serious counting difficulties; hence, the midget impinger 
apparatus as supplied with a manually operated pump, 
can usually be operated for short periods of time only, 
and becomes in effect a “grab” sampling device. 

The midget impinger could be used to collect composite 
air samples for dust analysis if a means were available to 
cause a measured small volume of air to pass through the 
nozzle at the standard rate intermittently according to a 
definite time schedule. For example, a composite sample 
representing a worker’s eight hour exposure might be ob- 
tained by 32 sampling periods spaced at intervals of 15 
minutes. If such a schedule were followed and air was 
drawn through the nozzle at the standard rate for 18.75 
seconds, then in the course of an eight hour day, a vol- 
ume of 1 cu ft of air would have been sampled. This 
volume of air is equivalent to that obtained by 10 minutes 
of continuous sampling at the standard rate, and should 
not present particle counting difficulties unless the dust 
concentration exceeds 9 million particles per cu ft of air 
sampled. The hand pump usually supplied with the midget 
impinger apparatus, cannot be operated in a manner to 
accurately measure 0.0312 cu ft (885 ml), the volume of 
air sampled each 15 minutes, nor would it be economical 
or practicable to have such a program followed manually. 

Studies of out-of-door atmospheric pollution require 
numerous sampling stations to obtain representative data 
covering cities or counties. Evaluation of the effects of 
meterological conditions, diurnal variations, seasons, and 
the pollution contribution of heating devices necessitate 
a lengthy sampling program. Such studies require a large 
staff and financial resources not available to most non- 
goverenmental or official health agencies. One solution is 
the use of automatic sample collecting devices. 

Atmospheric dust studies based on grab samples have 
been conducted using the midget impinger. However, it 
is believed the value of this apparatus would be greatly 
enhanced if it were possible to adapt it to collecting a 
composite sample representing a weekly period. As an 
illustration, an air volume of 0.0353 cu ft (1000 ml) 
might be sampled once every hour for 7 days (168 hr) ; 
the total volume of air sampled would then be approxi- 
mately 6 cu ft. This volume would normally be passed 
through the midget impinger in 60 minutes of continuous 
sampling at the standard rate. Since out-of-door dustiness 
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is usually materially less than that encountered in dusty 
workrooms, this volume would not be likely to result in 
an excessive number of particles in the counting cell. 

To collect a composite sample representing a worker’s 
8-hour dust exposure, a comparatively simple device util- 
izing an inverted siphon has been constructed which ap- 
plies intermittent suction to a standard midget impinger 
flask and nozzle. It is believed the capacity of this ap- 
paratus may be altered to obtain hourly samples for pe- 
riods of one week or longer—useful for the appraisal of 
out-of-door dust contamination. It is the purpose of this 
paper to describe the apparatus in the hope that investi- 
gators, particularly industrial hygienists, may find it to be 
a useful new tool in their work—with or without modi- 
fication. 


Description of Apparatus 


A number of patents have been granted employing an 
inverted siphon and intended to collect, or collect and 
analyze gas samples—usually flue gas or other industrial 
application. None of these devices has been proposed or 
used, so far as is known, for the collection of dust in the 
industrial hygiene field. Moreover, they have one major 
weakness in common—the gas sample during collection 
comes in contact with a fluid, usually water, prior to the 
analysis. Hence, soluble compounds are removed, and the 
sample thus cannot be quantitatively measured. The 
Owens atmospheric pollution recorder (C. F. Casella & 
Co., Ltd., London) is believed to be the only commercial 
inverted siphon device intended for dust evaluation in in- 
dustrial hygiene investigations. It is designed to draw 
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Fig. 4. Circuit diagram for operation of remote electrical coun- 
ter. 1. bell transformer 110V to 6V: 2. selenium rectifier 
100ma: 3. condenser 50mfd.: 4. sensitive relay: 5. time delay 
relay 15 sec. 
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Fig. 5. Constant rate of flow pump, gear motor, auto trans- 
former and water reservoir. 


0.0706 cu ft (2000 ml) of air at 15 minute intervals 
through a porous circular paper rotated by clock work, 
the density of the spot on the paper being indicative of 
the dustiness of the air. 

The apparatus to be described was built with a single 
purpose in mind; namely, to cause a 0.0312 cu ft sample 
of air to pass through a standard midget impinger at a 
rate of 0.1 cu ft per minute, and to repeat this event 
automatically once every 15 minutes indefinitely. Since 
the number of samples which may be collected in a given 
period is equal to the number of instruments available, it 
is necessary that the apparatus be inexpensive, and con- 
structable by personnel of most industrial hygiene agen- 
cies. Simplicity, dependability, and portability are other 
attributes of any equipment intended for industrial hy- 
giene field use. It is believed these qualities have been 
incorporated in the design of the apparatus. 


Pumping Head and Counter 


Fig. 1 and Fig. 2 show one version of the pumping head 
which is constructed entirely of methacrylate tubing. It 
consists of a chamber A, inverted siphon B;, Bo, intake 
and discharge air tube C,, C2, and water inlet tube D. 
This unit is free to move vertically on guide rods F which 
in turn are supported by an aluminum casting E. The 
weight of the empty chamber is counterbalanced by a ten- 
sion spring. The weight of the full container elongates the 
spring and the vertical motion actuates the counter 
through a simple linkage. 

It is not the purpose of this paper to provide construc- 
tion details; however, certain dimensions are critical, and 
would be helpful to other workers. The chamber is of 27% 
inches ID, and the distance from the bottom edge of the 
short siphon leg to the top of the inside of the chamber 
is 914 inches. These dimensions define the volume of air 
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pumped per cycle. The long leg B, of the siphon is a %4 
inch ID tube, and is 39 inches in length while the short 
leg Bz is of % inches ID. The dimensions of the siphon 
tube are important to obtain the desired rate of air flow 
and vacuum. The tube C, must enter above the outlet of 
B, at a distance of less than 12 inches. 


Operation 


Water enters the nearly empty chamber through tube D 
at a controlled rate of 0.95 gal per hour (60 ml/min) 
and slowly rises in the chamber until it reaches the top 
of the long siphon tube B,, it then spills over the lip of 
tube and initiates a siphon action which drains the cham- 
ber to the bottom of the short siphon tube B.. Air con- 
tained in the chamber during the water filling cycle is ex- 
pelled through tube C,, C2 and is prevented from leaving 
through the midget impinger by its inherent water seal. 
During the water discharge cycle, air is drawn through 
the midget impinger. No air enters through C, because 
the liquid flowing through B, at this time is drawn ap- 
proximately 12 inches up C, and effectively closes this 
tube. The difference in weight of the full and empty cham- 
ber is sufficient to cause the whole assembly to move on 
the guide rods against the spring tension. This movement 
actuates the rotary ratchet counter (Veeder-Root, Inc.) 
through a simple linkage. 


Siphon Mechanism 


Although the described version of the apparatus is ex- 
tremely simple, it was not evolved without tribulation. 
The major difficulty was failure of the siphon to initiate 
itself indefinitely without a malfunction. The water, after 
rising to the top of the siphon, would occasionally and 
unpredictably trickle through the long leg of the siphon 
at the same rate at which it was supplied to the container 
and no siphon action would develop. Apparently the same 
difficulty was experienced in the design of J. S. Owens’ 
apparatus since he stated in his description, “. . . a siphon 
tube, with one leg larger than the other, which particular 
design was found to be necessary to ensure reliable action 
at the right time, and freedom from trickling over the 
bend, without filling the tube . . .”. The author utilized 
the construction shown in Fig. 3 with success. A concen- 
tric siphon is employed rather than the conventional in- 
verted U construction, and directly over the sharp-edged 
orifice of the long leg at a distance of aproximately 1/16 
to 1/8 inch a plug of wet glass wool is located. Water ris- 
ing in the short leg reaches the sharp edge and continues 
to rise and arch upward until it touches the wet surface of 
the glass wool. At this point, it “breaks”, completely 
filling the long leg as it flows downward, thereby initiating 
a positive siphon action. 

Interfacial tension between the material of construction 
(methacrylate) and the liquid (water) is a critical factor. 
A high interfacial tension is apparently necessary since 
the addition of a wetting agent prohibited initiation of the 
siphon action. This fact was reemphasized when it was ob- 
served that after some weeks of continuous operation the 
siphon would completely cease to operate—the reason, 
algae growth on the lip and interior of the long leg of 
the siphon. By replacing the long siphon tube and adding 
copper sufate to the water, this difficulty did no recur. 
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Fig. 6. Complete automatic air sampling apparatus with midget 
impinger and stand as intended for field use. 


Alternate Proposals 

The principal value of using the water flow through 
B,, to block the entrance of air into C,, during the air 
suction cycle is to avoid mechanical valves which may 
leak, stick, or require too great a pressure differential to 
secure proper function. A simple bunsen valve could be 
substituted for C,, or a liquid seal employed. 

In out-of-door installations, a liquid of low freezing 
point could be used instead of water or an inorganic salt 
added to the water to depress the freezing point. A similar 
apparatus capable of pumping small volumes at a higher 
vacuum might be designed using mercury as the fluid. 

A remote electrical counter has been employed instead 
of the mechanical counter, by utilizing the conductivity 
of the rising fluid in the container to complete an electrical 
circuit. The diagram, Fig. 4, illustrates the essential elec- 
trical components and circut which proved suitable. 


Source of Pumping Liquid 

In order that the pumping head operate according to a 
time schedule, it is essential that the water be supplied to 
the head at a controlled uniform rate. If a chamber is em- 
ployed having a capacity of 885 ml and it is desired to 
sample every 15 minutes, then fluid must be supplied at 
the rate of 59 ml per minute. 

A pressure regulator and needle valve connected to an 
industrial or domestic water supply line can be used to se- 
cure a measured rate of flow, and the water discharged 
from the head is then wasted to the sewer. Such an ar- 
rangement is entirely safe for dust sampling in mines or 
other locations where there may be fire or explosion 
hazards. 

Water and sewerage connections are frequently not 
available; therefore, a means of providing a controlled 
fluid flow in the absence of these facilities is essential. An 
electric motor-driven gear pump connected in such a way 
as to recirculate the water has proven to be a satisfactory 
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solution, and is shown in Fig. 5. Zenith Products, West 
Newton, Mass., manufactures a rayon spinning pump 
(Type 2B-4407) which delivers 1.168 ml per revolution. 
This pump when driven at a speed of 52 rpm through 
suitable gears, provides a constant rate of water flow. A 
type MB 1/20 hp Ratiomotor manufactured by the Boston 
Gear Works, North Quincy, Mass. provides the power. 
Minor adjustment in motor speed is achieved by means of 
an auto transformer (Superior Type 20 Powerstat). Since 
this rayon pump is designed to operate at pressures up to 
1000 psi, whereas less than 5 psi are required in the pres- 
ent application, it is unnecessarily large, heavy and ex- 
pensive. Similarly, the 1/20 hp gear reduction motor has 
capabilities far in excess of the requirements for pumping 
at this low flow rate and pressure. The choice of these 
units was dictated on the basis of commercial availability 
and the objective to be attained. The water discharged 
from the head through the long leg of the siphon enters 
a 0.396 gal capacity monel container which in turn is con- 
nected directly to the recirculating pump. 


Operation Characteristics 

The complete apparatus as it may be used to sample a 
workroom environment containing industrial dust is 
shown in Fig. 6. During a 21 hour continuous run through 
84 cycles, the average volume of air sampled at each cycle 
was 0.0313 cu ft (886 ml) which is considered very close 
to the quantity (0.312 cu ft) for which the apparatus was 
designed. The mean deviation of single cycle volume from 
this average was 0.00025 cu ft (7 ml). Since the wet test 
gas meter used to measure the sample volume has an ac- 
curacy of 0.5%, the variation experienced is considered 
creditable. The maximum and minimum rate of flow for 
individual cycles were respectively 0.105 and 0.093 cfm. 
Cycle time varied from 14.87 to 15.39 minutes. 


Summary 

Maximum allowable concentrations of toxic substances 
are based on a worker’s 8 hour daily exposure. Atmos- 
pheric pollution studies necessitate the simultaneous col- 
lection of samples at numerous stations over extended 
periods of time. Automatic means of collecting composite 
air samples for dust counting is therefore highly desirable. 
An apparatus is described that automatically produces an 
intermittent suction which when applied to a standard 
midget impinger flask and nozzle will sample 0.0312 cu 
ft of air at 15 minute intervals. After 8 hours or more of 
operation, the collected dust is then counted by the stand- 
ard procedure. The device utilized the principal of the 
inverted siphon and can be operated from industrial or 
domestic water lines, thereby rendering it safe for use in 
explosive atmospheres. In the absence of a water supply, 
an electrically driven water pump can be substituted. The 
volume of air sampled each cycle varies in the model 
described by approximately 0.8%. 
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Cooling Water System for a Bank 


FRED G. HAMBURGER 


Project Engineer, Guy B. Panero, Consulting Engineer, 
New York, N. Y. 


Water shortages that have developed in many areas have 
prompted legislation calling for refrigeration and air con- 
ditioning systems to have some device which will permit 
continuous use of the cooling water. Here is an air condi- 
tioning design which uses an indoor reversed washer as a 
solution to the water problem and required only 1.4% 








make-up water. 


URING the early part of 1950, New York City ex- 
D perienced a severe water shortage which prompted a 
number of water-saving measures. Owners and operators 
of refrigeration and air conditioning equipment were re- 
quired to install water-saving systems so that water that 
had previously been wasted, could be recirculated. 

In many cases, construction problems made the instal- 
lation of a suitable water-saving system both difficult and 
expensive. As a possible help to other engineers, this 
article discusses the application of an indoor reversed 
washer for cooling water and the problems to be solved 
to obtain a successful installation. As an explanation, a 
reversed washer is merely a standard washer which, in- 
stead of cooling air, cools water and discharges into the 
atmosphere the warm air resulting from the heat exchange. 

The 56-story building at 20 Exchange Place, New York 
City, known as the City Bank-Farmers Trust Building, 
was one of the buildings that had to install a cooling water 
system. The building, served by a 340-ton ammonia and 
brine double indirect system producing chilled water for 
air conditioning, was erected in 1929 although air con- 
ditioning was not then given the serious consideration 
that has since been accorded the more recent buildings. 
As a result, space for cooling towers was not specifically 
planned and, when cooling was installed some years later, 
condensing with city water was almost a mandatory 
method. In this building, air conditioning is used on the 
bank floors and lower level areas only, and is about 20% 
of the estimated eventual total building needs. 

Initial considerations included (1) use of standard cool- 
ing towers on a 12-story adjoining building, owned by 
the bank, and (2) installation of equipment on the 23rd 
floor set-back. Both plans were rejected due to appearance 
and the effect of moisture and carry-over on tenants and 
other buildings. In New York City, the latter consider- 
ation is most important and failure to plan for it has re- 
sulted in law suits against the owner, particularly in con- 
gested building areas. 

Final plans therefore settled on a 15th floor space used 
by the bank. Cooling system plans included 400 tons of 
future Freon centrifugal refrigeration to replace the pres- 
ent 340 tons for an ammonia system. 

What are the most important problems in the appli- 
cation and design of such a system for an office building? 
The answer is given in the following list although the 
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items are not arranged in order of importance but for pur- 
poses of discussion only: 


(1) Type and design of washer installation 
(2) Pumps and piping system 

(3) Noise and vibration 

(4) Moisture protection 

(5) Water treatment 

(6) Electric controls 

(7) Space utilization and cost 


In discussing these items, point by point in the order 
given, pertinent data from a full season of operation, sum- 
mer of 1951, are included. 


Washer Design and Installation 


Space limitations, as shown in part in Fig. 1, deter- 
mined the selection of a 2-stage reversed air washer of 
standard basic design. Manufacturer’s experience primar- 
ily determined that for a fixed quantity of air, the 2-stage 
arrangement is more efficient. A normal conservative 
washer design, therefor is based on 500 to 550 fpm both 
for reasons of contact time between water and air, and 
carry over due to air velocity. The present design velocity 
however is 620 fpm, based on 102,000 cfm of air handled. 
This has proven satisfactory in performance based on data 
taken at intervals through the summer of 1951. Design 
was based on standard entering air of 95F DB and 78F 
WB. During no summer day were these conditions 
reached. Performance data for August, 1951, showed a 
total water consumption by meter reading of 15,630 cu 
ft as against previous city water meter readings for the 
ammonia system, averaged over a 3-year period, of 963,- 
000 cu ft. This was equal to approximately 1.6% make-up 
water which is excellent’ performance and considerably 
better than the average cooling tower located outdoors. 
Based on 23 days of 10 hours each and a water circulation 
of 1,200 gpm, the make-up water is about 1.4%. 

A typical day in August, 1951, with intake air at 82F 
DB and 74F WB showed an air leaving temperature of 
83F saturated equal to a pickup of 1F DB and 9F WB. 
Water entering was 89F ; intermediate, 83F ; leaving, 81F. 
At no time during the entire season did head pressure of 
the ammonia system exceed 190 lb. 

An interesting phenomena noted on the typical day 
referred to was a 6F temperature difference between mid- 
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Fig. 1. How equipment and in- 
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town New York and the washer location. This may be 
explained by the location of the building near to the 
Upper New York Bay area and the canyon effect of tall 
buildings in the Wall Street area. 

One feature of the installation is the use of air taken 
from a pipe space over the entire 15th floor as well as from 
windows. This pipe space is fully ventilated with wall open- 
ings around the building periphery. Since such a pipe 
space is utilized in many multistory buildings, usually at 
a midpoint in the main building structure, this feature 
eliminated the need for excessive window openings at the 
15th floor and thus reduced overall floor space. An exist- 
ing tenant who owns a 100-ton air conditioning system 
on the 16th and 17th floors with an evaporative condenser, 
also utilizes this pipe space for cooling air. Total air esti- 
mated to be removed from the space is well over 100,000 
cfm. 

Two 52,000 cfm fans, instead of a single larger unit, 
are used due to height limitations. Both fans, of double 
inlet, double width design, are located in a plenum down- 
stream of the washer and are connected by copper duct- 
work to four discharge window openings. Discharge ducts 
are furnished with normally closed automatic dampers 
for winter protection against cold air. 

As illustrated, approximately half of the washer (the 
air inlet end) is located in an intake plenum, and the other 
half in a discharge plenum, in which the induced draft 
fans are located. The plenums are tightly sealed against 
leakage of air between them. This arrangement is of con- 
siderable value in preventing carry over (when present) 
from discharging to the street outside the window. This 
is accomplished by sudden reduction in velocity of the air 
after leaving the final washer stage eliminations, by the 
changes in direction inherent in the fan and duct design, 
and by window louvers of zig-zag design. The superiority 
of such a scheme over a standard cooling tower discharge 
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is self-evident for locations where carry over is badly ob- 
jectionable. 

The washer itself has standard copper eliminators after 
each stage to prevent carry over from stage to stage and 
to the discharge plenum. Eliminators should be long to 
guarantee that entrained water is returned to its own stage 
basin. In the present design, there was no evidence of 
carry over once the system was balanced and absolutely 
none at the window discharge openings. 

A feature of importance in 2-stage design is the water 
level in each basin and its total capacity. Thus, with a 
15-inch normal level in the present washer, there is a total 
capacity in the second or leaving air stage of 1,400 gal and 
in the first or entering stage of 1,000 gal. Both stage 
pumps are of 1,200 gpm capacity and must be operated 
simultaneously with little or no delay in pump discharge 
at the spray nozzles. This requires careful pump selection 
for capacity and pressure as well as balancing by the 
operating engineer. 

Due to the need for running pipe to the leaving stage 
nozzles overhead from the main pipe shaft, the water in 
this run of pipe after shut-down seeks the level of the 
washer overflow and is empty at the next start-up. This 
pipe volume (pipe is 10-inch Schedule 30 black steel) 
is approximately equal to 350 gal or 30% of pump capac- 
ity. Thus water level in the second stage drops almost four 
inches before the spray nozzles start to function. If water 
level in this stage were not sufficiently high, the suction 
connection to the interstage pump would quickly uncover 
and cause air-binding of the pump. Poor balancing be- 
tween pumps and stages will also result in overflowing 
the sides of one or the other basin. 

Use of a weir effect between stage basins is suggested 
as a further means to keep these levels approximately 
equal when pumps become unbalanced due to clogged 
lines or worn impellers. 
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Pumps and Piping System 


Pumps are each of 1,200 gpm capacity, standard, 
double suction, single stage, centrifugal design with the 
interstage pump located on the 15th floor and the second 
stage pump in the basement compressor room. The am- 
monia condensers are located on the suction side of the 
basement pump to minimize the total pressure on the 
tubes which are of unknown strength after nearly 20 years 
operation. Total static water pressure on the basement 
pump and condensers is nearly 250 ft. 

This high static head in the pipe system results in a 
peculiar reaction at the basement pump where vibration 
rails and isolation hose were used. There was a tendency 
for the pipe to lift at the isolation hose due to this reac- 
tion and the pipe above the hose was anchored to prevent 
the lift. The weight of the body of water in the piping up 
to the 15th floor, in addition to running pump forces, was 
included in vibration rail loading. Vertical pipe in the 
shaft between the 15th and 3rd floor, where the first hori- 
zontal offset is made, is supported at every second floor. 
This prompted a lively discussion among engineers inter- 
ested as to whether the water in the vertical pipe should 
be considered as part of the floor loads. The writer’s 
opinion was that pipe weight loads alone are transmitted 
until the first offset is reached, where the water weight is 
added to pipe weights at the 3rd floor and distributed over 
the various horizontal supports up to the next vertical 
drop. This thought is left to the interested reader. 


Noise and Vibration 


Noise and vibration were extremely important in this 
design. Directly below the washer room is the bank library 
and adjacent to it on the same floor is the Translators 
Division. The following means effectively reduced noise 
and vibration to an acceptable level: 


(1) Oversize fans with a speed of 360 rpm mounted on 
standard integral vibration bases. 

(2) Pump speed at 1,750 rpm with both isolation rails 
and isolation hose. 

(3) The use of a double wall between the washer space 
and the Translators Division. 


Basically, these points call for careful and conservative 
design with emphasis on slower speeds for running equip- 
ment. There is a slight cost increase in such design that is 
completely justified by results achieved. 


Moisture Protection 


Moisture, in the form of carry over and saturated air, 
is vitally important in the installation of an indoor wash- 
er and affects both equipment and the building structure. 
All equipment is of standard metal construction as fol- 
lows: Washer basin—steel, copper eliminators, galvanized 
steel inlet louvers, steel fans, copper ducts, cast iron pump 
casings and bases, and red brass piping inside of washer. 

Though some of these metals are considered as protected 
by natural or applied coatings, all steel and galvanized 
parts including piping and equipment exposed to moist 
air downstream of the washer, were provided with further 
protection with one or two coats of asphalt base paint, 
either factory or field applied. In addition, the owners’ 
engineer applied a final color coat of fish oil paint on 
external parts of equipment downstream of the washer. 
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The results after a full season operation show no flak- 
ing or peeling generally. The intake side of the fans facing 
the washer, where air stream impingement is greatest, 
show a slight cracking. Metal edges of angle iron and 
screw and bolt heads in some cases show rust but no 
single part of the entire installation can be said to be 
corroded in the bad sense of the word. 

The owners’ architectural and engineering group 
planned the waterproofiing and protection of walls, floors, 
and ceiling. This included a 5-ply membrane waterproofed 
floor with waterproof cement, trowelled finish. No pene- 
trations of this floor were permitted except floor drains 
and overflow pipes. Foundations for pumps, fans, and 
washer were built on this finish which was carried at walls 
above the finished floor level to approximately 9 inches. 

Walls are finished with two coats of waterproof cement 
and the ceiling with a 14 inch troweled coat of waterproof 
mastic, all painted with aluminum. Details of the complete 
system are too elaborate to cover. Copper clad doors, 
tightly sealed and caulked windows and pipes provide a 
fully protected washer room to prevent moisture leakage 


outward. The owner did not spare cost to accomplish this 
result. 


Water Treatment and Electrical Controls 


For additional protection of the piping system, steel 

condenser tubes, and washer, a continuous feed type of 
chemical is designed to maintain a minimum chromate 
concentration in the water of 750 ppm, a pH value of from 
7.0 to 8.0, and includes a non-corrosive substance to kill 
iron-eating algae. The system is of proprietary make and 
has been successfully used on other systems in the build- 
ing. 
A feature of the installation is the starting of all equip- 
ment, including the basement level pump, from the 15th 
floor. Both pumps are wired to start together and no pump 
can run if the other fails. Visual and aural alarms warn 
the operating engineer at the basement level when either 
pump stops. 


Space Utilization and Cost 


The entire washer installation, including the entrance 
corridor and starter panel, covers an area of 1,400 sq ft, 
equal to 3.5 sq ft per ton of capacity. With a less elaborate 
installation than shown, and better space shape available, 
it is believed that such space can be reduced to approxi- 
mately 3 sq ft per ton. The rent value of such space 
weighed against cost is an individual problem. In the 
present case, the alternate system required cooling towers 
(on an adjoining building roof or the 23rd floor set back) 
at greatly increased cost for piping, structural reinforce- 
ment, and electric power. 

The total approximate cost of the present installation 
was equal to $250 per ton including all piping and con- 
struction cost. Electric power already available at the 15th 
floor reduced this cost, but with such service included, 
the estimated cost is $280 per ton. Water savings already 
made for the first season of operation are over $5,000 
including cost of power for pumps and fans. 

The writer thanks the Construction Division of the 
National City Bank and the Clarage Fan Company for 
their cooperation in obtaining data for this article. Con- 
tractors for the entire installation were Kennedy, Scheid- 
el, and Young of New York City. 
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Radiant Heated Hardwood Floors 


with Coil Between Subfloor and Finish Floor 





J. S. MATHEWSON 


Technologist, Forest Products Laboratory,! Forest Service 
U. S. Department of Agriculture 





Results obtained from observations of and experimental 
work with red oak strip floors laid over a concrete slab in 
which heating pipes were embedded were presented in a 
previous article”. In the present instance, reference is made 
to a floor structure consisting of wood joists, subfloor, and 
finish floor nailed to sleepers or screeds supported on the 
subfloor. Heating coils were installed between the finish 


floor and the subfloor. 


LTHOUGH it is not within the province of the Forest 
Products Laboratory to give advice that other com- 
petent engineers can give about the kind of heating sys- 
tem to install in buildings, it is a function of the Labora- 
tory to work out methods of wood construction that will 
give satisfactory service in buildings with all kinds of 
heating systems. 

For dwellings with conventional types of heating sys- 
tems in most parts of this country, the usual recommenda- 
tion is that hardwood flooring be installed at a moisture 
content of 7 to 8%, or about midway between its moisture 
content in summer and in winter, in order to minimize 
the shrinkage that causes unsightly cracks during the 
winter and the swelling that causes buckling during the 
summer. 

It is probable that in a dwelling with radiant heating 
the wood flooring will attain about the same maximum 
moisture content in summer as it would with conventional 
heating. Because of the closeness of the flooring to the 
pipes in radiant heating, however, its moisture content in 
winter is likely to be lower than it would be with con- 
ventional heating. With the resulting increase in the sea- 
sonal range in moisture content, it is evident that to mini- 
mize buckling or cracks between floor strips, it is essential 
that special attention be given to assure the use of flooring 
that has been properly kiln dried and stored both before 
and after delivery to the building so that its moisture con- 
tent at time of installation will be satisfactory. 


Experimental Work 


In this experiment 2- by 6-inch wood joists spaced 16 
inches apart were installed in a room about 12 by 15 feet 
in area. They were supported on a concrete slab originally 
installed for a previous experiment. A 2-inch layer of 
mineral wool was placed on the concrete and between the 
joists. A subfloor was nailed to the joists, 2- by 214-inch 
sleepers to the subfloor, and the 25/32- by 214-inch clear 
red oak strip flooring to the sleepers, so as to form two 





wont at Madison, Wis., in cooperation with the University of 
isconsin. 

sanennen, J. S., Heating and Ventilating, September, 1950. pp. 63 
to 2 
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Fig. 1. Cracks between flooring strips resulting from drying and 
shrinking of the flooring during the winter. Such cracks dis- 
appeared as a result of the absorption of moisture during the 
summer. 

panels, each about 5- by 14-feet in area. All parts of the 
wood structure had been conditioned to a moisture con- 
tent of about 6% when installed. Inch heating pipes 
spaced 8 inches apart were supported between the finish 
floor and the subfloor. The laying of the finish floor was 
completed on March 17, 1949. During the next 10 days 
the floor was sanded, and two coats of sealer and one coat 
of wax were applied. 


Apparatus 


In an adjoining utility room a 6-kilowatt unit heated 
the water that was circulated through the coils by a 144- 
inch pump. The temperature of the water was controlled 
by an aquastat. 

A modulating thermostat in the test room controlled the 
setting of a three-way valve in such a way that all the 
water could be circulated through the electric heater, or 
a part or all of it could be bypassed around the heater. 

Temperature readings were taken with a portable po- 
tentiometer on the upper surface of the finish floor. A 
gas-filled instrument was used to record the room tem- 
perature and the outdoor temperature. The temperatures 
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TABLE 1—CHANGES IN AVERAGE WIDTH OF 
FLOORING PANELS 

















Panel 1 Panel 2 

Width, Inches Width, Inches 
Change Change 

in in 

Date Total Total Total Total 
3-31-49 59.33 Foye 59.39 aie 
9- 1-49 59.36 0.03 59.43 0.04 
2- 1-50 59.19 .14 59.30 .09 
9- 1-50 59.37 .04 59.41 .02 
9-18-50 59.37 .04 59.42 .03 
2- 7-51 59.24 .09 59.33 .06 
3-13-51 59.24 .09 59.32 .07 





of the water entering the heating coils were recorded 
electrically. 

A water temperature of about 165F was required to 
maintain a room temperature of 72F when the outdoor 
temperature was OF. The corresponding average temper- 
ature of the floor surface was 83F. 

The temperatures in the joist spaces near each end and 
at the middle of one of the panels were recorded electri- 
cally and did not exceed 120F at any time. Such temper- 
atures would have practically no effect on the strength of 
the joists throughout the life of a dwelling. 

The relative humidity in the room was not controlled, 
and during the fall and winter it varied from 25 to 55%, 
with an average of about 35%. Similar humidity condi- 
tions could be expected in typical occupied houses. 


Behavior of the Floor Panels 


Table 1 shows on several dates the changes in the 
widths of the panels resulting from the absorption of mois- 
ture during the summer and from drying during the 
winter. The changes in width of panel 1 were slightly 
greater than those in panel 2, possibly because the floor- 
ing strips in panel 1 were on the average more nearly flat- 
sawed than those in panel 2. The average over-all shrink- 
age in width of the two panels during the winter was about 
0.2%, and the average over-all swelling during the sum- 
mer was about one-third as much. 


On March 13, 1951, 13 cracks, or 52% of the possible 
number, averaging 0.03 inch in width, appeared in panel 
1, while 9 cracks, or 36% of the same average width, ap- 
peared in panel 2. As in the case of the changes in the 
widths of the panels, the difference in the number of 
cracks may have occurred because the strips in panel 1 
were more nearly flat-sawed than those in panel 2. 

Fig. 1 illustrates the cracks resulting from drying and 
shrinking of the flooring during the winter. Such cracks 
disappeared as a result of the absorption of moisture and 
swelling during the summer. 


Recommendations 


Observations thus far have indicated that the following 
steps will be helpful in minirsizing objectionable shrink- 
ing and swelling of strip flooring laid over a radiant-heat- 
ing pipes in small dwellings: 

(1) If the flooring is to be stored in a warehouse, con- 
trol the conditions for equilibrium moisture content. Ways 
and means of maintaining such control are described in 
Forest Products Laboratory Reports Nos. R1071 and 
R1140 and in the September, 1950, issue of HEATING AND 
VENTILATING. 

(2) Have the flooring delivered to the dwelling after 
the concrete and plaster are thoroughly dry, and follow 
the heating practice suggested in U. S. Department of 
Agriculture Leaflet No. 56. 

(3) Use finish flooring uniformly dried to a moisture 
content adapted to the climate in which it will be used. 
In a climate similar to that of Madison, Wis., this mois- 
ture content should be about 6%, but for a milder climate, 
such as that of Atlanta, Ga., it is possible that a moisture 
content of 8 or 9% would be preferable. 

(4) Avoid the use of warped flooring strips, except pos- 
sibly in inconspicuous places. } 

(5) Provide adequate drainage away from the dwelling. 

(6) Prevent rain from entering through walls and 
around windows and doors. 

(7) If the floor structure is above a crawl space in a 
damp location, provide some means of protecting it 
against the absorption of moisture from the ground. 





Humidity Control for V-Belt Manufacture 


Only operation of its kind in the rubber industry, an 
entire factory devoted to rubber V-belt manufacture at 
The B. F. Goodrich Company, Akron, Ohio is humidity- 
controlled. A newly built plant, in effect, transforms the 
factory into a giant laboratory. The area is sealed from 
all other operations to maintain a constant amount of 
moisture in the air. 

B. F. Goodrich engineers say the reason for the unique 
plant layout is the tendency of rayon and other fibers 
and fabrics to absorb moisture. These fibers form the 
internal muscles of rubber V-belts. Where moisture con- 
tent of the air varies from day to day, belt fibers absorb 
different amounts of moisture during manufacture. Such 
belts shrink or stretch unequally when in storage or in 
use, do not match each other in length when used in sets. 
Control of humidity at the factory eliminates this trouble- 
some manufacturing problem. 
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Courtesy, American Airlines 


The inside of this airplane hangar at Tulsa, Okla., gives some indication of the heating problem 


Heating Airplane Hangars 


T. W. REYNOLDS 


Radiant and warm air systems, both singly and in combina- 
tion, present possibilities for heating airplane hangars. 
Such a design is more complex than other heating applica- 
tions because of the large inrush of cold air when the 
hangar doors are opened. The author presents information 
on the advantages and disadvantages of various arrange- 
ments. 


ETERMINING the best method for heating airplane 
hangars, is a complex problem that has brought 
forth a lot of diversified thinking. There are advocates of 
radiant floor heating with circulated hot water which is 
expensive; or radiant heat with forced warm air ducts, 
which, if of large size, is also expensive. Although such 
methods may be satisfactory in large industrial buildings, 
they do not, in the writer’s opinion, assure quick heat 
recovery within a hanger after the opening and closing 
of the large hangar doors. These doors are so large that 
when opened the effect is equivalent to the sudden re- 
moval of an entire end of the hangar. 


Large Volumes of Warm Air Required 


Circulation of large volumes of warm air is necessary 
to obtain sufficient diffusion and air movement to reheat 
quickly the hangar atmosphere after the doors are closed. 
So it seems unreasonable to expect a radiant system to 
accomplish all this by sole dependence upon gravity cir- 
culation of air slowly warmed by a concrete slab. True, 
with radiant heating we can be comfortable with lower 
air temperatures, but these should not be too low for too 
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long, nor widely fluctuating after doors are closed. If the 
effect of residual heat in the floor slab were great enough 
for quick heat recovery, it would be too much for normal 
conditions. In any event, this residual heat, regardless of 
its magnitude, cannot step up the gravity circulation of 
air sufficient for rapid heat recovery. 

There are many hangars long existent which are heated 
in a direct way by direct-fired warm air heaters connected 
to overhead circular air distributors, a system and method 
of distribution which has long proven satisfactory, wheth- 
er ceilings are high or low, or doors frequently opened 
wide. Willow Run, La Guardia Field and the Birmingham 
Modification Center, three of the largest airplane hangars 
in the United States, are good examples of successful 
direct-fired warm air systems. Doors which are as wide 
as 160 ft by 40 ft high are frequently opened, However, 
when closed, temperatures within the hangar are quickly 
restored. Height from floor to bottom chord of the roof 
trusses is sometimes as great as 40 ft. Nevertheless, in the 
Birmingham installation the average temperature dif- 
ferential upon test under such physical handicaps, was 
about 8F differential from the floor to ceiling, or about 
5F if taken from the breathing line to the ceiling. The 
natural tendency of warm air to rise is overcome by high 
velocity air discharge down from the overhead outlets. If, 
however, the ducts are underground, the air must be dis 
charged from these ducts at low velocity. The return air 
opening should, of course, be close to the floor. 

In a disparagement of the warm air system, it sounds 
well to say that the air projected downward does not 
reach the floor when the hangar is crowded due to the 
barrier presented by airplane wings and that any horizon- 
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tal air flow is impeded by tne tuselages. Theorize as we 
may, there are many installations to prove actual condi- 
tions differ from theory. 


Combined Radiant Warm Air Heating System 


To quiet those who are looking for a “new broom” and 
further to meet the claimed benefits of a warm floor and 
warmer mechanism of the planes by the radiant method, 
why not combine the advantages claimed for both systems. 
To achieve this meeting of minds, one need but use small 
radiant warm air pipes in the floor (reasonably spaced) 
through which air at high temperatures and pressures 
would be forced to terminate with discharge through high 
velocity air outlets on exterior walls. 

The suggested combined radiant air system would warm 
both floor and walls and recirculate the air across the 
hangar back to the fans, thus giving less air resistance 
than by other return. Such a system could be designed for 
excellent air and heat distribution, equal comfort through- 
out, and a fast pick up in air temperature after doors are 
closed. All this seems in keeping with the age of utilizing 
radiant heat, and supplying air at higher pressures, tem- 
peratures and velocities, thereby economizing on space 
and materials, and getting in and through places with 
minimum difficulty. 

Basic principles of such a quick recovery combined 
system seem correct. Of course, proper pipe sizes and 
pressures and temperatures of the air have to be worked 
out and costs determined. Nevertheless, such a combined 
system is not entirely new, for its application to residential 
work was first described by the writer in HEATING AND 
VENTILATING, August, 1949. Since then many different 
materials were developed for ducts and pipes, as well as 
several novel extensions of the general idea. 


Radiant Heat From Warm Air Floor Ducts 


A radiant heating system, utilizing warm air as the 
medium, was constructed in one hangar during World 
War II. In this installation, the circulated air was not 
utilized for quick heat recovery, but was returned under 
the floor and not above. Where the air was returned by 
a continuation of each supply pipe as a return parallel to 
the supply, the air resistance and temperature drop was 
high, due to the doubling up of long runs. The hottest 
end of the supply pipe was adjacent to the coldest end of 
the return pipe, and, this together with the high tempera- 
ture drop, warmed the floor unequally. This led to the 
use of supply and return headers, although the necessary 
concrete duct headers were found quite expensive. 


Duct Materials In Floor Slab Construction 


It was also found, in the particular installation just 
described, that cement asbestos pipes, 4 inches diameter, 
were the best to use from the headers across the hangar, 
since they were available in 10 ft lengths. Couplings of the 
same material were used. The temperature drop due 
to the use of such material still remained somewhat high 
and had to be overcome by increase in initial air tempera- 
ture. 

Tile and concrete pipe was available only in one and 
two-foot lengths; fiber duct was expensive and heat re- 
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sistant. In addition, tile pipe is subject to some breakage. 
Six joints of tile pipe, even if laid even, give the same 
pressure drop as a single elbow. In any event, the number 
of joints should be kept to a minimum to reduce the cost 
of wrapping protection against seepage of concrete and 
the cost of lining up of each length during pouring. Con- 
crete ducts have a high temperature drop and there is no 
surety as to their smoothness. Aluminum ducts are very 
smooth, light in weight and easily assembled with slip 
joints. 

Due to the increase in temperature drop, long ducts 
must be more numerous (closer spaced) to give the same 
total heat transmission. Another factor affecting heat 
transmission is the steel reinforcement over ducts, since 
reinforcement location varies with respect to the ducts. 
Four-inch diameter ducts are a convenient size for run- 
ning in concrete slab. Smaller sizes give negligible econ- 
omy in first cost and also in operation, due to high fric- 
tion resistance in the duct. For example, a reduction from 
4 to only 314 inches would more than double the friction. 


Direct-Fired Warm Air System 


The direct-fired heater system is the direct way of solv- 
ing the problem of good hangar heating, whether an all- 
air type system, or one combined with a radiant floor slab 
with side wall outlets (with or without additional ceiling 
outlets). Such a system does not try to achieve a quick 
heat recovery by some secondary means as a warmed floor 
slab, which in turn slowly heats low velocity convected air. 

The direct-fired warm air system has the ability to 
distribute large volumes of directly warmed air. It is the 
least user of critical materials, either in itself or in 
building needs. It is economical in first cost and opera- 
tion and, if of the all-air unit type, is more economical in 
first cost. There is no steam to raise, therefore ‘no stack 
loss during such times. Furthermore, the heaters can be 
operated at their most efficient point, an achievement 
usually not obtained in many steam boiler plants. Com- 
pared with an all radiant system, it has the further ad- 
vantages of year around ventilation,* summer cooling, 
air cleaning, humidification if desired, and no cold strati- 
fied air, particularly so if the fans are kept running. 

Cooling coils can easily be added if the office section 
must be cooled, thus doing away with the necessity for a 
separate system. However, a separate system may be ad- 
visable if at times heat is required in this section, or in 
both office and shop areas when none is required in the 
hangar proper. Office and shop areas often require venti- 
lation and exhaust, such as for spray-coating booths 
which, in turn, call for tempered make-up air. No equip- 
ment, in addition to the direct-fired heaters, is required 
for this purpose; the same fan is used, whether for heat- 
ing, ventilation or air circulation. 

The type of heating system to be used in a hangar is 
often stressed much more than the method of distributing 
the heat. Many a good type of heating system succeeds 
more because of proper distribution than from anything 
else. Good heat distribution in a hangar depends not alone 
upon heaters, ducts and air distributing outlets properly 
sized and located in the right number, but also and largely 


so, upon the efficiency and adjustment of the kind of out- 
let installed. 


*Highly desirable during the summer months in southern climates where 
10 air changes may be none too much. 
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Unit Versus Central Type 


In the case of the direct-fired warm air system, one 
must decide whether it should be a central system with 
ducts, or a unit system—a system broken up into several 
units or heaters usually without ducts. The decision de- 
pends upon the size of-structure, the architect, state and 
local codes, and degree of satisfaction desired in keeping 
with the money available, and sometimes upon the avail- 
ability of certain materials. Besides, many hangars today 
vary widely in their specialized use and particular re- 
quirements. 

Still another consideration is the type of fuel available. 
Generally, if coal is the only fuel at hand, a central system 
is most desirable, due to coal storage and handling prob- 
lems. When oil or gas fuel is available, the system can be 
either of the central or unit type, as preferred. National, 
state and local codes and insurance requirements should 
be thoroughly checked. For example, some codes require 
that any heating equipment installed within the hangar 
proper must be elevated at least 8 ft above the floor. 

Large open areas can be effectively and uniformly 
heated even with the unit type of system. One or more 
direct-fired units can be placed within the hangar proper 
to heat this area and another unit placed in the office or 
shop area. With space at a premium, each unit can be 
located in a lean-to along the side of the hangar to dis- 
charge warm air directly into the hangar. Suitable return 
air openings can be provided. In a central system, the 
heaters are installed in a side central location, preferably 
near the hangar. These heaters then distribute air, either 
by over-head ducts or by underground ducts along the 
outside perimeter of the hangar walls. 

An underground duct system having the usual large 
sizes of ducts requires that special duct construction be 
installed with care, especially if the water table is near 
the surface. Ducts should be waterproofed and laid in a 


drainage bed designed to conduct away thé water. Any 
water collecting in the duct should drain to a sump. j 


Heat Loss Calculations 


There is practically no heat loss through the floor off 
hangar sections, except in a 20 to 25 ft wide inside perim. 
eter of the exposed hangar walls where the heat loss per 
square foot per hour is only 1% to 1 Btu, since usual i ine 
door temperatures are as low as 55 to 60F and the average 
earth temperature is as high as 50F. As a rule, infiltration” 
in the hangar proper is negligible, being more than offset. 
by the allowance for opened doors, providing this allow. 
ance is adequate. 

With the wind blowing toward a door left open foil 
several minutes, the indoor temperature may reduce to th . 
outdoor temperature. This condition, it seems generally 
agreed, cannot always be fully offset by discharging a : 
large volume of warm air as a blanket parallel to the door, 
Still this method, will at least, temper the cold entering air, 
which is important, although not as important as it is 0. 
select a type of heating system which will quickly heat th 
tempered air to the desired indoor temperature, once the 
hangar doors are closed. Should, however, the indoor 
temperature remain too low, too long, it is due to selection 
of the wrong type of heating, rather than failure of the 
warm air blanket at the door. 

The heating system should have proper distributin 
power and the additional air and heating capacity to meek 
quickly the load imposed as the doors are closed. This 
load is at least three (could be five) air volume aif 
changes per hour, a load based upon the openings of doors 
once or twice in three hours. If, however, the condition 
are such that these few hours can be increased to 24, ar 
the doors are reasonable tight, then the one volume of aif 
change normally allowed for infiltration will be sufficient” 
to take care of requirements as doors are closed. " 





Climatic Data Needed for Heat Pump 


The introduction of the heat pump has created a 
demand for information not generally available, according 
to George S. Smith, professor of electrical engineering 
at the University of Washington, Seattle, Wash., whose 
paper Climatology As An Aid in Heat Pump Design was 
presented before the ASHVE last summer. Since the 
major portion of the heat supplied by a heat pump is 
drawn either from the air or the outer layer of the earth’s 
crust, he said, the design of this type of heating plant 
must depend upon temperatures and temperature changes 
"at various seasons of the year. 

Professor Smith presented a considerable quantity of 
such data collected in the Pacific Northwest area by the 
University of Washington Climatology Recording Station 
and two other sites over a period of two years. Professor 
Smith related his data to corresponding U. S. Weather 
Bureau records, which are quite generally available, in 
such a way that such weather statistics for any locality 
might be used to determine much of the necessary in- 
formation. Eventually, he said, the accumulation of infor- 
mation from various parts of the country will permit 
interpolation of design data sufficiently accurate for most 
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engineers to use in solving heat pump design problems. 

The amount of heat available for a heat pump ground 
grid, Professor Smith said, is probably limited to the 
heat absorbed by the soil from the sun’s radiation, plus 
that precipitated from the atmosphere and carried in by 
the rain. The solar heat thus supplied to the earth, per 
square foot of surface may be closely approximated by 
calculation. 

Prof. Smith described his methods of using Weather 
Bureau records as approximate. “To determine more ac- 
curately the ground heat available, the temperatures near 
the surface of the soil must be obtained throughout the 
year, and even these would give information for that 
year only,” he said. “Needless to say, the time and cost 
would in general be prohibitive.” 

In addition, he said, “If similar comparisons could 
be made between the approximate methods and the more 
accurate ones, wherever actual ground surface tempera 
tures are available, the accumulated results would prob- 
ably suggest a very acceptable procedure until enough 
experience with heat pump and ground-grid operation 
has been acquired to suggest better methods.” 
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IN All-Pressure 


Air Conditioning Chart 








To allow rapid determination of psychrometric data for 
air conditioning problems involving barometric pressures 
that exist from 8,000 feet above sea level to 8,000 feet 
below sea level, the Bureau of Mines has developed an 
all-pressure psychrometric chart representing a practical 
compromise between simplicity and absolute accuracy. 
While such problems are most frequent in the mining in- 
dustry, they are met occasionally by the engineer in regular 
practice. Following is a condensation of the original report! 
covering the construction and use of the chart, which was 
subsequently issued as a two-color, 18-by-23-inch sheet? 
with directions for using it printed on the back. 


HE effects of variations in atmospheric pressure 

upon psychrometric properties are quite pronounced. 
For problems involving considerable deviations from 
standard sea level barometric pressure, the standard charts 
of Carrier, Bulkeley, Hill, and Goff, are not generally 
suitable. 

Because of the practical limitations of existing data, it 
was desired to develop a single chart that would offer 
psychrometric data over a wide range of pressures. The 
major requirement was that heat and moisture contents 
should be determinable directly from the observed wet 
bulb temperatures, dry bulb temperatures, and barometric 
pressures. A second objective was the direct solution of 


problems involving the interchange of heat between air 
and water. A third objective was the determination of 
changes of wet bulb in downcast air shafts due to adia- 
batic compression. 

The two secondary objectives required the use of heat 
content versus temperature as the primary coordinates 
while other useful variables such as dew-point tempera- 
ture, relative humidity, and specific volume, were super- 
imposed to as great an extent as was possible. 

While a four-coordinate system heat content, tempera- 
ture, vapor content, and wet bulb slope had previously 
been used by C. O. Mackey and Carl Shabtac in an article, 
Heat Contents or Enthalpy of Mixtures of Air and Water 
Vapor, in the December, 1933 issue of HEATING AND 
VENTILATING, the method of superimposed coordinates 
used in the present chart was developed independently. 
Formulas and tables of Goodman’s Air Conditioning 
Analysis have been used as basic data in the construction 
of the chart. Fig. 1 shows a small scale reproduction of 
the original chart with alternate lines omitted for clarity. 

The total heats of the major coordinate block are fig- 
ured from datum temperatures, and the general custom 
of using OF for the air and 32F for the vapor has been 
followed. Absolute values are thus 10 Btu lower than 


1 Mckee. G. E., A Mine Air-Conditioning Chart; Bureau of Mines 
R. I. 4165, 1947, 23 pp. 7 gs. Aig 
2McElroy, G. E., Mine Air-Conditioning Chart; Bureau of Mines, 1949. 
Note: Both report and chart are available, without charge, on request to 
the Publications Distribution Section, Bureau of Mines, 4800 Forbes St., 
Pittsburgh 13, Pa. 
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MINE AIR CONDITIONING CHART 
For mixtures of air and water vapor -moist 
at barometric pressures of 22” to 34” Hg 
Prepared by - GE. McEWroy 
BUREAU OF MINES 10 


Based on tabies of Goodman's 


WATER TEMPERATURE, ‘F. 


Fig. 1. Outline drawing of mine air conditioning chart. 


values in Goodman’s tables in which a value of 10 Btu is 
arbitrarily assigned to air at OF. 

The temperature scale is labeled both dry bulb tempera- 
ture and water temperature. While water temperature 
carries throughout the height of the chart, dry bulb lines 
stop at saturation curve, that is, they apply to the clear 
area only and coincide with wet bulb lines in the fogged 
area. 

The term total heat signifies the total of the sensible 
heat of air and liquid plus the latent heat of vaporization. 
The proportion each contributes to the total heat of any 
air-vapor mixture can be determined readily from the 
chart. 

Relative humidity curves, as plotted, are total-heat 
curves for unsaturated mixtures at a pressure of 30 inches 
Hg, but are also total-heat curves for saturated mixtures 
at one particular pressure. The same statement in reverse 
applies to saturation curves. The relative humidity scale is 
therefore carried to 136.3 (30/22 x 100) on the 22 inches 
limiting low-pressure saturation curve, and the. scale 
values of the relative-humidity curves from 85 to 100 are 
set to conform to the previously drawn saturation curves, 
thus introducing a variable relative humidity scale in this 
range in order to avoid the confusion of closely spaced 
curves. Certain relative humidity curves (75 and 80% on 


Fig. 1) are also scaled as saturation curves for pressures 
greater than 35 inches Hg. 

There is a natural internal heat gain from compression 
in a descending mine shaft and a corresponding loss in 
adiabatic expansion in a rising shaft. One Btu is added 
to each pound of mixture from this cause for every 778 
feet of decrease in elevation or subtracted for the same 
increase in elevation. For dry air only, a change of dry 
bulb temperature is .00535 degree per foot or 1 degree 
for each 187 feet change of elevation. For air-vapor mix- 
tures, without change of moisture content, the figure in 
feet per degree is slightly higher depending on the vapor 
content. If the vapor content is w pound water per 
pound of air, the change of dry bulb temperature is 

1 +w 





degree per foot of change in eleva- 
(0.24 + 0.45w) 778 

tion. Changes in total heat due to adiabatic compression 
or expansion are shown in a separate diagram in the upper 
left corner of the chart. 

As several features of the chart have been drawn to a 
base pressure of 30 inches Hg, it can be used as a simple 
sea-level-pressure chart for uniform-elevation conditions 
at or near sea-level elevation in the same way that single- 
pressure charts are now used and with the same degree of 
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Fig. 2. Psychrometric diagram. 
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approximation. The saturation curve for 30 inches Hg 
should, of course, be used (differences in values between 
30 inches and 29.92 inches are not significant). Wet bulb 
slope lines then serve directly as wet bulb temperature 
lines, and relative-humidity and specific-volume scales 
should not be corrected for pressure ratios. For many 
problems, small errors in absolute pressures are not im- 
portant as the resulting errors in specific volumes almost 
completely compensate for corresponding errors in unit 
heat and moisture contents, and relative humidities and 
dew-point temperatures are largely dependent on wet-bulb 
depressions. 

The major uses of the chart can be explained by six 
diagrams: A psychrometric diagram (Fig. 2); an air- 
mixture diagram (Fig. 3), an adiabatic compression dia- 
gram (Fig. 4), an adiabatic expansion diagram (Fig. 5), 
and two water-air diagrams (Fig. 6 for parallel-flow con- 
ditions and Fig. 7 for counter-flow conditions). 

Barometric Pressures. Points on saturation curves for 
intermediate pressures are obtained by vertical interpola- 
tion between adjacent curves. For any particular problem, 
the curve for the given pressure is used and the others are 
disregarded. For pressures greater than 34 inches Hg, 
the relative humidity curve having a scale value of 
30 
— x 100 can be used as the saturation curve. Thus for 40 
B 

30 
inches use the — x 100, or 75% relative humidity curve. 
40 
Relative humidity curves for intermediate scales are ob- 
tained by vertical interpolation between adjacent curves. 


Wet-Bulb Lines. For pressures other than 30 inches Hg, 
only the slope of the wet bulb line is drawn in on the 
chart, and one point is required to fix the position of the 
line for a particular temperature and pressure. The re- 
quired point is that point on the saturation curve for the 
given pressure where it is intersected by the dry bulb 





temperature line corresponding to the given wet bulb 
temperature (see Fig. 2). Lines of constant wet bulb 
temperature are straight lines parallel to the nearest wet 
bulb slope line (actual wet bulb line for 30 inches Hg 
pressure) and extend throughout both fogged and clear 
areas. Adjacent wet bulb slope lines are essentially parallel 
across the width of the chart. 

Dry Bulb Lines. Dry bulb temperature lines extend 
vertically from the lower edge to the saturation curve but 
coincide with the wet bulb lines in the fogged\area above 
the saturation curve for the given pressure. 

State Point. The intersection of the wet bulb line with 
the dry bulb line determines the state point for the air- 
vapor mixture and serves to determine its unit-heat con- 
tent, unit-vapor content, relative humidity, and (ap- 
parent) specific volume directly and, indirectly, its dew- 
point temperature, percentage humidity, and density. 

Heat Content. The horizontal ordinate through the state 
point determines the total heat content on the scale on 
right or left edge. The relative proportion contributed by 
air and vapor can be scaled along the dry bulb line. The 
distance from the lower edge to the w = 0 line represents 
the heat of the air, and the distance from this point to the 
state point represents the heat of the vapor. The sensible 
heat of liquid evaporated or condensed is a relatively 
small amount closely approximating w (t-32) Btu per 
pound of air in the mixture, as represented to scale just 
above the lower edge of the chart. (See also Fig. 2). 

Humidity Ratio. The humidity ratio or vapor content, 
w, is determined from the state point by interpolating 
vertically between adjacent humidity ratio lines, which 
are scaled within the chart along the right and left edges. 

Relative Humidity. A scale value (actual for 30 inches 
Hg pressure) for relative humidity is determined from the 
state point by interpolating vertically between adjacent 
relative humidity curves. The scale value is then multi- 
plied by the given pressure divided by 30 to obtain the 
true relative humidity, ®,. The scale is carried to 136.3 on 
the 22-inch saturation curve, for which the relative hu- 
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differences are used for scale values greater than 85 to 
avoid the confusion otherwise caused by closely spaced 
curves. 

Cubic Feet of Mixture Per Pound of Air. A scale value 
(actual value for 30 inches Hg pressure) for cubic feet 
per pound is determined from the state point by interpo- 
lating horizontally between the two adjacent specific 
volume curves. The scale value is then multiplied by 30 
and divided by the given pressure to obtain the true value 
of cubic feet of mixture per pound of air in the mixture. 
Like the dry bulb temperature lines, specific-volume 
curves extend only to the saturation curve for the given 
pressure and follow the slope of the nearest wet bulb slope 
line extending into the fogged area. 


Difference in elevation ——————> 


Dew-Point Temperature. The dew-point temperature is 
fixed by the point at which the humidity ratio line through 
the state point intersects the saturation curve for the given 
pressure. This intersection determines the dew-point 
temperature as that of the dry bulb temperature line 
passing through it. The very slight convergence of ad- 
jacent humidity lines needs to be taken into account only 
for differences between dry-bulb and dew-point tempera- 
tures greater than about 20F, as over short distances ad- 
jacent lines are essentially parallel. 

Percentage Humidity. Percentage humidity, ®,, is ob- 
tained by dividing the humidity ratio, w, for the deter- 
mined state point by the humidity ratio, ws, for the point 
of intersection of the dry bulb line with the saturation 
curve for the given pressure and multiplying the result 

Ww 
by 100; that is ®, = — x 100. 
Ws 

Mixture Density. The density of an air-vapor mixture 
is equal to one plus humidity ratio divided by cubic feet 
per pound of air (scale value corrected for pressure), or 
(1 + w)/va pound per cubic foot. 


Example |! 


Given: Barometric pressure 27 inches Hg, wet bulb 
temperature 81F,, dry bulb temperature 86F. 

Find: Total heat content, vapor content, dew-point tem- 
perature, relative humidity, cubic feet of mixture per pound 
of air percentage humidity, and density of mixture. 

Solution: Follow 81F dry bulb line to intersection with 
saturation curve for 27 inches Hg. Through this point, 
project a line parallel to nearest wet bulb slope line to in- 
tersection with the 86F dry bulb line. This intersection is 
the state point for the air-vapor mixture. As it is on the 
47.5 horizontal ordinate the total heat content is 47.5 Btu 
per pound of air. It is also on the 0.0244 humidity-ratio 





(Scale doubled) 








~ {a 






Note = Reverse procedure for adiabati¢ 
expansion without condensation 


Wet bulb b line 
Total heat 


=== 


Le. b>h, 





—__ Wet bulb line 


























Initial 
Total heat | 
1 | 

| ue 2 

2 2 2 
Fe et ae 

% 3s . es = 
3 E &\)2 £ 3 
: | 3 

Fig. 4. Adiabatic compression | { 
diagram. Dry bulb temperature ty t's ty te 





80 JANUARY, 1952, HEATING AND VENTILATING’S REFERENCE SECTION 




















Difference in elevation ————_—__»— 
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line, so the vapor content is 0.0244 pound water per pound 
of air. A humidity-ratio line passing through the state 
point intersects the 27-inch saturation curve on the 79.6 
dry bulb line, so the dew-point temperature is 79.6F. The 
scaie value of the relative humidity curve passing through 
the state point is 90.0, so the actual relative humidity is 
27 
90.0 x — or 81.0%. The state point is located on the 14.26 
30 
30 
cu ft per pound curve, so 14.26 x — or 15.84 cu ft of mix- 
27 

ture contains 1 pound of air. The intersection of the 86F 
dry-bulb line with the 27-inch saturation curve shows the 
humidity ratio for a saturated mixture to be 0.0303. 
Dividing the actual humidity ratio of 0.244 by this figure 
and by multiplying by 100, gives the percentage humidity 

0.0244 
as———— x 100 or 80.5%. The density of the mixture is 

0.0303 
1 + 0.0244 

, or 0.0647 lb per cu ft. 
15.84 


Air-Mixtures Diagram, Fig. 3 


For a Mollier-type chart with heat content and vapor 
content per pound of air as the major coordinates, it can 
be proved that the state point of a mixture of two air- 
streams lies on a straight line connecting the state points 
of the individual airstreams and at distances from each 
inversely proportional to the part contributed by its air- 
stream to the total weight of air in the mixture. Because 
of the slight convergence of the humidity-ratio lines of 
this chart the state point of the mixture (point 3 in Fig. 
3) does not fall exactly on the straight line connecting 
the state points (points 1 and 2) of the individual com- 
ponents nor divide it in exact proportionality. The errors 


involved in following the same procedure are negligibly 
small, however, for most practical problems, and, in case 
of doubt, results by the chart are easily checked. 


Example 2 


Given: Two streams of moist air, one containing 750 
pounds per minute of air with a heat content of 45.0 Btu 
per pound of air, and a vapor content of 0.0201 pound 
water per pound of air and another containing 250 pounds 
per minute of air with a heat content of 33.0 Btu per 
pound of air and a vapor content of 0.0136 pound water 
per pound of air. 

Find: The heat and vapor contents of a single airstream 
formed by a junction of the two given airstreams. 

Solution: Connect the two state points (points 1 and 2 
of Fig. 3) of the given airstreams by a straight line. Spot 
a point (point 3 on the diagram) on this line one-fourth 
(250/1000) of its total length from the upper state point 
or three-fourths (750/1000) of its length from the lower 
state point. The point so spotted is the state point of the 
combined airstreams and gives the heat content as 42.0 
Btu per pound of air and the humidity ratio, or vapor 
content, as 0.185 pound water per pound of air. Calcu- 
lated values are 42.00 Btu and 0.018475 pound water. 


Adiabatic Compression and Expansion Diagrams 


The heat change, in Btu per pound of air, for adiabatic 
compression or expansion due to difference of elevation 
in a column of air-vapor mixture can be determined from 
the supplementary chart in the upper left corner of the 
main chart. In assessing heat gains and losses due to 
sources other than compression or expansion, this figure 
is added to the heat content at the upper elevation for 
compression or subtracted from the heat content at the 
lower elevation for expansion. 

The adiabatic lines drawn on the chart are constant- 
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moisture wet-bulb adiabatics that make it possible to de- 
termine adiabatic changes in pressure and wet bulb tem- 
perature that are caused by changes in elevation. 


Adiabatic Compression 


To determine the final conditions of temperature and 
pressure resulting from adiabatic compression only in a 
dry shaft due to change in elevation, the heat of compres- 
sion is determined from the supplementary chart, and the 
state point for the initial condition of temperatures and 
pressure (marked 1 in Fig. 4) is located as in the psychro- 
metric diagram (Fig. 2). Adding the heat of compression 
to that for point 1 gives the heat content for the final con- 
dition. As the humidity ratio remains constant, the inter- 
section of the heat ordinate for the final condition with 
the initial humidity-ratio line determines the state point 
(marked 2 on the diagram) for the final condition. The 
dry-bulb line through point 2 determines the final dry 
bulb temperature. A line parallel to the nearest wet-bulb 
slope line is then extended through state point 2 to inter- 
section with an adiabatic line (obtained by interpolating 
between two adjacent lines of the chart) that passes 
through the intersection of the initial wet-bulb line and 
the saturation curve for the initial pressure. The point so 
obtained determines the final wet bulb temperature as that 
of the dry bulb line passing through it and the final pres- 
sure as that corresponding to the saturation curve passing 
through it, as obtained by interpolating between the two 
adjacent saturation curves. 


Example 3 


Given: Surface air conditions as in example 1 (that is, 
81F wet bulb and 86F dry bulb air at 27 inches Hg pres- 
sure) at the top of a vertical downcast air shaft 2,200 ft 
deep. 

Find: Theoretical temperatures and pressure of same 
air at the foot of the shaft due to adiabatic compression. 

Solution: From example 1, the surface heat content is 


47.5 Btu per pound and the humidity ratio is 0.0244 
pound water per pound. From the supplementary chart 
(upper left of Fig. 1), the heat of compression for 2,200 
feet and a humidity ratio of 0.0244 is 2.9 Btu per pound. 
So the state point for the final condition is at the inter- 
section of the 50.4 total-heat ordinate and the 0.0244 
humidity ratio line. The dry bulb line through this point, 
97.5% is the final dry bulb temperature. A wet bulb line 
through this final state point intersects the adiabatic line, 
drawn through the intersection of the 81F dry bulb line 
with the 27-inch saturation curve, on the 85.2F dry bulb 
line and on the 29.0-inch saturation curve, so the final wet 
bulb temperature is 85.2F and the final pressure is 29.0 
inches Hg. 


Adiabatic Expansion 

Where adiabatic expansion takes place without conden- 
sation, the procedure for determining the final conditions 
of temperature and pressure is the exact reverse of that 
used for compression. Point 2 in the diagram then repre- 
sents the initial conditions, and point 1 the final condi- 
tions. In practice, expansion usually results in condensa- 
tion, and this is particularly true of mine-upcast flow. For 
this case, as shown in the diagram (Fig. 5), a sufficiently 
accurate solution is obtained by following the initian hu- 
midity ratio from state point 1 to intersection with the 
adiabatic line at point 3 and then following down on this 
adiabatic line to its intersection with the ordinate of final 
heat content, as calculated by subtracting the heat change 
due to expansion from the original heat content. This in- 
tersection (point 2’ in the diagram) is approximately the 
state point for the final condition, from which the approxi- 
mate temperature, pressure, and humidity ratio of the sat- 
urated mixture may be obtained. If the difference betwen 
initial humidity ratio, w;, and the final humidity ratio, w2’, 
so obtained is of significant amount, the final heat content 
should be increased by the sensible heat, (t—32) (wi— 
we’), of the condensate that drops out of the mixture. 
Following back up the adiabatic line to this new final heat 
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content determines a new final state condition at point 2 
in the diagram, which in turn determines a new final tem- 
perature, pressure, and humidity ratio. Although the latter 
could be used successively for more accurate solutions, 
the sensible heat of the condensate is usually so small in 
practical problems that but one correction for condensate 
gives sufficient accuracy. 

The intersection of the initial humidity ratio line with 
the adiabatic line at point 3 theoretically shows the tem- 
perature at which saturation occurs and condensation 
starts and, by the proportional decrease of heat content 
between the initial state point 1 and point 3, the approxi- 
mate elevation at which it starts. However, in a vertical 
shaft, part of the condensate dropping through the un- 
saturated mixture below is reevaporated, and conden- 
sation actually starts at a higher temperature and lower 
elevation than indicated. 


Example 4 


Given: 81F wet bulb and 86F dry bulb air at 27 inches 
Hg pressure at the foot of a 2,200-foot vertical upcast air 
shaft. 

Find: Theoretical temperature and pressure of saturated 
air at the top of the shaft due to adiabatic expansion only. 

Solution: From example 1, the initial heat content is 
47.5 Btu per pound and the initial humidity ratio 0.0244 
pound. The heat change for expansion is the same as for 
compression, which, from example 3, is 2.9 Btu per pound. 
So the final approximate heat content is 44.6 Btu per 
pound. Extending the adiabatic line passing through 81F 
on the 27-inch saturation curve downward to the left as 
in Fig. 6, it is found that it intersects the humidity ratio 
line for 0.244 pound on the 78.2F temperature line at the 
45.6 Btu ordinate and intersects the 44.6 Btu heat ordinate 
on the 76.7F temperature line and on the saturation curve 
for 25.1 inches. So saturation starts at 78.2° and about 
47.5—45.6 
x 2,200, or 1,440 feet from the shaft bottom. 





Subject to a possible small correction for condensed 
moisture, the temperature of saturated air at the surface 
is 76.7F and the pressure is 25.1 inches. In this case, the 
correction of final heat content for the condensed moisture 
is negligible, as it amounts to only (77—32) (0.0244— 
0.0239), or 0.02 Btu per pound. 

The basic coordinates of this chart—total heat versus 
temperature—and the coordinate scales of 1 Btu 1F 
were selected primarily to facilitate the solution of air 
conditioning problems involving exchange of heat be- 
tween air and water where the weight of moisture evapor- 
ated into the air, or condensed from the air, is negligible 
compared to the weight of water circulated. 


Slope Reference Lines 


Slope reference lines, expressing a continuous heat 
balance between the heat change in the air-vapor mixture 
and the heat change in the water, may be constructed as 
the hypothenuses of right triangles, of which the bases 
are horizontal lines X coordinate units long and the alti- 
tudes are vertical lines XN units long in the same coordi- 
nate units, where N is pounds of water circulated per 
pound of air in the air-vapor mixture circulated. For 
parallel flow, such reference lines slope downward from 
left to right, whereas for counterflow they slope down- 
ward from right to left. 


Parallel Flow 


For parallel flow, draw a line such as 1—3 in the dia- 
gram, Fig. 6, parallel to the reference slope line from the 
intersection of the initial heat content of the mixture per 
pound of air and the initial temperature of the water, to 
the saturation curve for the given pressure. Any point on 
this line, such as 2, gives the heat content of the mixture 
and the corresponding water temperature at that stage 
in the process. The limiting condition, or 100% efficiency, 
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saturation curve, and defines the quality of saturated air 
temperature and water temperature possible of attain- 
ment. In the case where point 2 represents the final condi- 
tion, the ratio of the distance 1—2 to the distance 1—3 
measures the efficiency of the process. 


Example 5 


Given: The shaft-bottom air conditions of example 3, 
that is, 85.2F wet bulb and 97.5F dry bulb air at 29.0 
inches Hg pressure, and parallel flow conditions. 

Find: (a) What is the lowest temperature (saturated ) 
to which this air can be reduced by spraying with 0.25 
pound of 60° water per pound of air. 

(b) What would be the saturated air temperature and 
the temperature of the water if the process were 85 per- 
cent efficient? 

Note: A flow of 75,000 cfm at the surface air conditions 
of example 1 would change to 71,400 cfm at the shaft- 
bottom air conditions of example 3. At both positions, the 
airflow would contain 4,735 pounds of air per minute and 

4735 x 0.25 
require a circulation of , or 142 gpm at the 
8.345 
given rate of 0.25 pound water per pound of air. 

Solution: (a) Draw a reference slope line in any near- 
by position, say through the 60 Btu—ttf coordinate inter- 
section and through a point 20 units to the right and 20 x 
0.25, or 5 units, down, that is, through the 55 Btu—75F 
coordinate intersection. The initial heat content of the air, 
from example 3, is 50.4 Btu per pound. Through the inter- 
section of the 60F temperature line and the 50.4 Btu heat 
ordinate (point 1 to the left of the saturation curve in the 
diagram) draw a line parallel to the slope reference line 
previously drawn and extend it to intersection with the 
29.0-inch saturation curve (point 3 in the diagram). The 
point of intersection is on the 80.8F temperature line, so 
the lowest temperature to which the air can be reduced 
and the highest temperature to which the water can be 
raised is 80.8F. 

(b) A point 85% of the distance from point 1 to point 
3, such as point 2 in the diagram, represents the combi- 
nation of total heat of the air and temperature of the 
water for a process that is 85% efficient. This point is on 
the 77.7 temperature line, which represents the final tem- 
perature of the water. The total heat ordinate of point 2 
is 46.0, which intersects the 29.0-inch saturation curve on 
the 81.4 temperature line, so the final temperature of the 
saturated mixture is 81.4°. 


Counterflow 


For counterflow, draw in the initial total heat ordinate 
of the air from the line of initial water temperature to the 
saturation curve, such as line 1—3 in the diagram (Fig. 7) 
and draw in also the initial water temperature line from 
the initial heat of the air to the saturation curve, such 
as line 1—4 in the diagram. Then each line drawn parallel 
to the reference slope line across the right angle so formed 
represents a separate stage in the process. Limiting con- 
ditions are represented by that one particular line of prop- 
er slope that intersects one point on the saturation curve 
between terminal points 3 and 4 and lies wholly to the 
right of the saturation curve for the case of heating air or 






wholly to the left of it for the case of cooling air. Three 
conditions are possible for each case. In heating air, the 
slope line for the limiting condition can pass through 
either terminal point 3 or 4 or be tangent to the satura- 
tion curve at some intermediate point. In cooling air, the 
slope line for the limiting condition can pass through 
either terminal point 3 or 4 or, for one particular slope, 
through both of these points. 

In any case, the intersection of a slope line, such as 
2—5, with the vertical line of initial water temperature (1 
—4) at point gives the heat content of the air for this 
stage of the process and the intersection of this new heat 
ordinate with the saturation curve gives the temperature of 
the (saturated) air. Also, the intersection of any slope 
line, such as 2—5, with the horizontal line 1—3 of initial 
heat content of the air at point 2 gives the corresponding 
temperature of the water. The length of a slope line repre- 
senting a particular stage of the process, such as line 2—5, 
compared to the length of a line representing the limiting 
condition, such as line 3—6, determines the efficiency of 
the process. 


Example 6 


Given: The shaft-bottom air conditions of example 3, 
that is, 85.2F wet bulb and 97.5F dry bulb air at 29.0 
inches Hg pressure and counterflow conditions. 

Find: (a) What is the lowest temperature (saturated) 
to which this air can be reduced by spraying with 0.25 
pound of 60F water per pound of air, and to what tem- 
perature would the water be raised? 

(b) What would the corresponding figures be if the 
process were 85% efficient? 

Solution: (a) Draw a reference slope line in any near- 
by position, say through the 60 Btu - 75F coordinate in- 
tersection and through a point 20 units to the left and 20 
x 0.25, or 5 units, down, that is through the 55 Btu - 55F 
coordinate intersection. The initial heat content of the 
air, from example 3, is 50.4 Btu per pound. Draw in this 
ordinate from the 60F temperature line to the saturation 
curve for 29.0 inches and draw in the 60F temperature 
line from the 50.4 Btu ordinate to the saturation curve. 
Through the intersection of the 50.4 Btu ordinate with 
the 29.0-inch saturation curve (point 3 in the diagram) 
draw a line parallel to the reference slope line and extend 
it to intersection with the 60F temperature line at point 
6. The heat ordinate through this point of intersection 
(44.1 Btu per pound) intersects the 29.0-inch saturation 
curve on the 79.7F temperature line, which is the lowest 
temperature to which the saturated air can be cooled. The 
intersection of the slope line 3—6 with the initial heat 
ordinate of 50.4 Btu occurs at point 3 on the saturation 
curve at the 85.1F temperature line, which is the tempera: 
ture to which the water would be raised. 

(b) For 85% efficiency, draw in a parallel slope line, 
2—-5 in the diagram, just 85% as long as line 3—6. In the 
same way as in the preceding problem, the intersection 
of this slope line with the initial water temperature line 
at point 5 establishes the final heat content of the air as 
45.1 Btu per pound, and the intersection of this heat ordi- 
nate with the saturation curve gives the temperature of 
saturated air as 80.6F. Intersection of the slope line 2—5 
with the initial heat-content line at point 2 establishes the 
final water temperature as 81.4F. 
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Conference Room Air Conditioning 


EDWIN J. KUREK 


The Pyle National Co., Chicago 


Air conditioning of a conference room is often the foot 
in the door which leads to sizeable business. Therefore, it 
is a type of job deserving of greater design attention 
than tonnage ratings might indicate. A well designed in- 
stallation can often be a most effective instrument in sell- 
ing the client on air conditioning for all his office space. 


OT only does conference room air conditioning de- 
serve engineering attention—it requires it, if satis- 
factory performance is to result. A wide variety of groups 
may use the facilities: Salesmen, Foremen, Labor Negoti- 
ators, Committees of various types. Yet each will provide 
the same problem—an intermittent load of short duration 
characterized by a very high level of smoking. 
Sometimes this problem is approached by applying 
exhaust fans. This solution is attended by all the difficulties 
that arise when dirty, unconditioned air is drawn into the 
space under doors and around windows. Satisfactory per- 
formance is accomplished only by diluting the smoke- 
laden air with clean fresh air. While it may be argued that 
this imposes an increased load on the system, it should 
be obvious that in either case the air must ultimately be 
conditioned. When large quantities of fresh air are used, 
this process is accomplished under controlled conditions 
rather than haphazardly and to the discomfort of the 
occupants. 


These principals have been applied to the air condition- 
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ing system of The Pyle-National Co.’s conference room 
at the home office in Chicago. A five-ton floor type unit 
is mounted against an exterior wall and boxed in to re- 
semble a pilaster. A supply duct from the unit connects 
to a series of Multi-Vent low velocity air diffusing panels 
completely concealed in an accoustical metal pan ceiling. 

In analyzing the problem, it was decided that operating 
cost was to include allowance for large volumes of outside 
air. The load was sufficiently small and intermittent to 
justify such an allowance. 

An outside air intake, sufficient to handle all the air 
required by the unit blower, was effected by opening the 
back panel of the unit and connecting it to an opening 
through the brick wall. To insure control, dampers were 
placed on the low sides of both the outside and return 
air filters. 

Pursuant to the decision to utilize as much outside air 
as the unit could condition, it was deemed necessary to 
design a control system which in winter would, upon 
sensing a room temperature rise above control point, ef- 
fect correction by increasing the percentage of cold fresh 
air instead of throttling the steam valve. The control 
would, furthermore, be required to increase the propor- 
tion of fresh air gradually until it reached the maximum 
before closing the steam valve, if the room temperature 
persisted in rising. Similarly, for summer cooling, as the 
room temperature would approach the control point, it 
would be desirable to increase the proportion of fresh air 
before cycling the compressor off. At the extreme heating 
and cooling loads the fresh air would be at a minimum. 

A modulating electric motor was chosen to operate the 
several control functions in response to the demands of 
a thermostat with a variable throttling range. One shaft 
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Fig. 2. Linkage for operating dampers. 
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end of the motor was provided with cams serving to op- 
erate the refrigeration compressor switch and regulate 
the position of the electrically modulating steam valve 
thru a potentiometer switch. The other shaft end was at- 
tached to a linkage which operates the dampers. Arrange- 
ment of the system is shown in Fig. 1. Damper linkage is 
shown in Fig. 2. 

This system has been in operation since the Spring of 
1951 and has performed excellently. Some of the early 
difficulty with cycling was overcome by properly adjusting 
the thermostat throttling range. When steam has been 
available in mild weather, the unit has been able to pro- 
vide tempering heat in the early hours under no occupan- 
cy and to switch to cooling automatically to maintain 
proper temperature when the room came into use. Even 


under the most severe smoking conditions, the room has 
been kept clear and free of odors. 

It is anticipated that the winter performance will be 
equally good although some further adjustment in the 
damper linkage may be necessary to provide the maximum 
volume of fresh air allowable under full heating load con- 
ditions. The large amount of fresh air taken into the 
room has provided a slightly positive pressure in the room 
which operates to eliminate the dirt accumulations which 
would be caused by air being drawn into the room under 
the door. The return grilles installed in the sills of each 
of two windows in the room provide for the pick-up of 
whatever cold air may come down the windows in the 
wintertime and will heat that air before it is brought into 
contact with the occupants of the room. 





Ignition of Fibrous Materials by Self-Heating 


Recent investigations by the fire protection laboratory 
of the National Bureau of Standards have provided con- 
clusive proof that closely packed fibrous materials can 
ignite by self-heating. NBS tests show that these materials 
in quantity, after standing for some time, may develop an 
internal temperature higher than the surrounding or 
ambient temperature. The extent of this temperature 
rise depends upon the material, its density and packing, 
and upon the ambient temperature and the length of 
time this state is maintained. This work thus gives strong 
evidence that suitable precautionary procedures should 
be taken in the storage and use of such commodities. 
For instance, a 12-inch cube of wood fiberboard kept 
at 147F develops a peak interior temperature of 148F; 
a sample kept at 210F develops a maximum internal 
temperature of 230F; and a sample at 240F develops 
a temperature of 305F. If the size of the specimen is 
increased, the amount of self-heating is increased. 

In general, the effect of self-heating is small; in some 
special cases, however, serious consequences may result 
if this effect is overlooked, particularly where materials 
packed in large stacks are involved. In one case, nine 
carloads of insulation fiberboard were shipped from a 
factory in the South, bound for New York State, before 
the heat of fabrication was completely dissipated. Seven 
days later one carload was discovered to be afire. The 
other eight cars when unloaded into an Army warehouse 
after 10 to 12 days on the road, were stacked in a 
single pile of more than 24,000 cu ft. Four days later 
the warehouse and its contents were destroyed by fire, 
the loss amounting to $2.5 million. 

During the investigation of the cause of the fires, 
the possibility of ignition due to self-heating was con- 
sidered. As a result, The Corps of Engineers asked the 
National Bureau of Standards to investigate whether 
self-heating in the interior of wood fiberboard could be 
carried to such an extent as to cause the material to ignite. 

Mr. A. C. Hutton and Mr. D. Gross of the NBS Fire 
Protection Section developed equipment and methods 
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for studying self-heating characteristics over a wide range 
of size and temperature conditions. Boards cut octagonally 
were stacked in depths equal to the width of the octagon. 
These were introduced into a suitable oven or furnace 
and held at constant ambient temperature until the peak 
of self-heating was passed or until the self-heating had 
resulted in ignition. Series of increasing ambient tempera- 
tures were used until the lowest ambient temperature 
at which ignition would occur was found. 

The initial tests were made on wood fiberboard speci- 
mens .01 to 12 inches in diameter. The larger the volume 
of the specimen, the greater is the self-heating temperature 
rise within the specimen for a given ambient temperature 
and the lower is the external temperature required to 
initiate combustion. Ignition was found to start at the 
geometrical center of the specimen and spread outward 
through the remainder of the material. 

Data were also obtained on cane fiberboards, felted 
cotton linters (alpha cellulose), Douglas fir, crushed 
coal, and alfalfa hay. For the cellulose-type materials 
so far tested, the lowest ambient temperatures that cause 
ignition fall within a range of 50 degrees F for a given 
sample size, but the times required to reach ignition 
vary widely. Thus, a 2-inch sample of wood fibreboard 
at 356F ignites in 18 minutes, while a 2-inch sample of 
of felted cotton fiber ignites at 394F after 63 hours. When 
the ambient temperature is allowed to rise with the self- 
heating of the specimen rather than being kept constant, 
ignition is acclerated. 

For a given material, the logarithm of the ignition 
temperature was found to vary inversely as the logarithm 
of the specimen size. It appears probable that extremely 
large volumes of fibrous materials will ignite at relatively 
low ambient temperatures and that a potential fire 
hazard exists in the transportation and storage of these 
materials—in particular, immediately after hot processing 
and drying. More effective control of shipping and storing 
temperature and of stack size is therefore recommended 
to reduce the probability of ignition due to self-heating. 
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Combined cooling and heating of residences and small 
commercial installations through the use of gas utility serv- 
ice is growing. This comparatively new use for gas has been 
carefully examined and a paper based on the results of 
the study was presented at the Research and Utilization 
Conference, American Gas Association held at Cleveland. 
This paper, presented here in condensed form, is a sequel 
to a report presented by the author seven years ago at a 
similar conference. 


HERE are now in service throughout the country 
more than 10,000 gas-operated installations of sizes 
ranging up to 25 tons cooling capacity—the large majority 
between 3 and 10 tons. Some of these have been operating 
successfully for 10 years or longer. In addition, gas used 
as fuel for steam generation and internal combustion en- 
gines is the prime energy source for several hundred large 
commercial installations employing either absorption re- 
frigeration, turbine drives for centrifugal refrigeration 
compressors, conventional compression type equipment, 
independent dehumidification apparatus, or combinations 
thereof. 

This report is an appraisal of the status, today, of gas 
utility service for all-year air conditioning, and of equip- 
ment types now on the market. It deals with owners’ in- 
vestment costs, gas and electric consumptions, customer 
satisfaction, servicing and maintenance procedures which 
in the long run have important influence on satisfactory 
performance and general public acceptance. 


Summary of Findings 


Main conclusions from a survey of the experience 
gained and practices evolved by gas utility companies and 
by principal equipment manufacturers are: 

(1) Investment for air conditioning installations—usu- 
ally between $4,000 and $5,000 for complete year-round 
5-ton system with cooling tower for water supply, to serve 
a 6- to 8-room residence, is 15 to 20% of owner’s total 
investment in building and site; if low city water rates 
and absence of restrictive regulations permit omitting 
tower, cost is about $500 less. 

(2) Lowering the cost to about the 10% level adopted 
seven years ago as a post-war goal, will be difficult to 
achieve; it probably will depend on simplification of field 
installation methods and on introduction of lower cost 
alternate materials, particularly for air distribution ducts. 

(3) Equipment prices can doubtless be lowered with 
increasing production volume, but to only moderate ex- 
tent; the principal manufacturer of gas all-year air con- 
ditioning equipment already is realizing large scale out- 
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put economies, having reached shop capacity of 5,000 
units annually. 

(4) Factory price of equipment, including a cooling 
tower, together with transportation charges thereon, repre- 
sents 40 to 60% of total cost; air ducts and grilles with 
thermal and acoustical insulation where required on ducts, 
account for 20 to 35%; these items generally determine 
the magnitude of overall installation cost. 

(5) Gas consumption by a 5-ton year-round installation 
serving an average house is usually between 200 and 300 
Mcf annually, (1,000 Btu per cu ft); in the South, ratio 
of quantities for cooling and for heating is around 3 to 1 
and in the North 1 to 4 or even lower. 

(6) For residential installations, gas usage by all-year 
air conditioning is between four and five times that at- 
tained by all-gas service for the three major domestic ap- 
pliances—cooking range, water heater and refrigerator. 

(7) Electric consumption by a 5-ton residential gas 
air conditioning installation with cooling tower is 3,000 


-to 4,000 kwh annually in the South and around 2,500 in 


the North; cooling tower contributes slightly over half 
the consumption in the South and less than one-third of 
annual energy used in the North. 

(8) There is wide variation in electric consumptions by 
individual residential installations; in some instances 
quantities are as little as 20% of average, and in others 
as much as 150%; many causes are involved. Some of 
them, unpredictable and changing from one year to an- 
other, are usually related to the human element. 

(9) Customer satisfaction with the principal type of 
all-year air conditioner equipment, which uses water vapor 
as a refrigerant in a self-contained and hermetically sealed 
absorption unit, has been thoroughly established; manu- 
facturers’ 5-year warranty period on refrigeration unit, 
heating coil and gas-fired steam generator, also the avail- 
ability of annual contracts at low cost for routine inspec- 
tion and maintenance, are concrete evidence of depend- 
ability and of customer acceptance. 

(10) Gas service for all-year air conditioning will face 
increasing competition from electric house heating by the 
direct resistance method, in combination with room cool- 
ers, and in some localities from the motor-driven heat 
pump. However, where electric rates are at a level ade- 
quate to cover all elements of service cost and gas rates 
are moderately low ($0.45 to $0.60 per Mcf), gas will 
continue to hold its place competitively, for a long time 
to come. 


Types of Equipment Covered by Survey 


Reports issued in the past by AGA committees con- 
cerned with technical development and with sales promo- 
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TABLE 1—DIVISION OF COSTS FOR SYSTEM WITH 
SERVEL UNIT 





Per Cent of Total Cost 
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tion have referred, in the main, to the following types of 
equipment for summer air conditioning with gas. 

(1) Absorption refrigeration—Servel, Eureka Williams 

(2) Adsorption dehumidification—Bryant, Surface 

Combustion 
(3) Compression refrigeration, with gas engine— 
Ready Power 
There are no newcomers to be added now; on the con- 
trary, several of those listed have become dormant. 

More than 90% of gas-operated installations in service 
today, for residences and small commercial establish- 
ments, have Servel all-year units. Consequently, the infor- 
mation and comments from this survey relate largely to 
that make of equipment. 

The water chiller recently put into limited production 
by Servel, Model DUT with nominal rating 25 tons, can 
operate with steam at atmospheric pressure or higher and 
has consumption about 18 lb per ton-hour when deliver- 
ing 22.3 tons at 45F, with condensing water supplied at 
85F. 

The absorption type water chiller under name of Air- 
O-Matic went out of production in 1942. Eureka Williams 
Corporation after the war undertook development of an 
improved package type unit to be hermetically sealed at 
the factory, and progress has been reported from time to 
time during the past two years. Capacity rating is 10 tons 
with steam at 12 psig. A total of 10 or 12 units may be 
built during 1951 for field trial installations. 


Dehumidifying Apparatus 


Dehumidifying apparatus, of adsorption type using 
silica-gel marketed by Bryant Heater Company has found 
chief application in industrial processes requiring positive 
humidity control, and in commercial establishments. There 
has been little effort to market such dehumidifiers for 
ordinary low cost comfort air conditioning. Standardized 
units have rated air deliveries 800, 1,300 and 2,900 cfm; 
coils for water cooling or direct refrigeration are re- 
quired with installations of this kind. 

The Kathabar system of Surface Combustion Corpor- 
ation, employing lithium chloride solution in contactor 
cells for independent dehumidification of fresh air, like- 
wise finds application for commercial and industrial pur- 
poses, where flexibility of operation, accurate control and 
large volume of fresh air are desired. So-called package 
units or sub-assemblies have rated air deliveries of 1,350, 
2,500, 3,500 and 5,000 cfm. In general, the special appli- 
cation engineering required is beyond the scope of local 


contractors, and services of a consultant or advice from 
a gas-utility specialist is needed. Investment cost is higher 
than for installations using refrigeration alone for both 
cooling and dehumidification. 

Self-contained all-year air conditioner units with capaci- 
ties between 3 and 5 tons were built experimentally by 
Surface Combustion several years ago. They used lithium 
chloride to obtain some surplus dehumidification, which 
was converted into sensible cooling by evaporation of 
water sprayed directly into the air stream. Gas-fired boiler 
and indoor-type cooling tower were included in the as- 
sembly. However, this project did not progress beyond 
the early stages of field trial and modification. 


Gas for Compressor Drives 


Application of gas as fuel for internal-combustion en- 
gines to drive direct-coupled refrigeration compressors, 
embodied in standard units assembled by Ready Power 
Company, has been confined to certain limited areas in 
which sales activities and engine-servicing facilities are 
concentrated. Compressors are Chrysler radial recipro- 
cating type with 3, 5 and 7 cylinders, nominally rated 5 
tons per cylinder and using Freon-12 refrigerant. Engines 
are 4-cylinder International Harvester industrial (modi- 
fied tractor) type built in three sizes either for natural 
gas, gasoline or Diesel fuel. Automatic starting, wide- 
range capacity control and protective features are pro- 
vided, together with exhaust silencers and heat exchangers. 
Success of this type of equipment depends on exercise of 
good judgment in application engineering, on competence 
of mechanics handling routine inspection and servicing, 
and on quick availability of replacement parts in case of 
breakdown. Experience of gas utility companies in the 
past with small internal combustion engines operated by 
customers has been quite variable; skepticism can be ex- 
pected to continue, unless and until dissipated by an estab- 
lished record of successful performance, including depend- 
ability and reasonable long-term maintenance expense— 
under the working conditions to which air-conditioning 
equipment is commonly subjected in the hands of the 
average user. 


Investment Cost Data 


Owner’s direct investment in all-year air conditioning 
for a typical 6- to 8-room residence now averages between 
$4,000 and $5,000. This applies to a 5-ton Servel Model 
DE-96G packaged-type unit and a TE-15 outdoor cooling 
tower, together with conventional air distribution duct 
system and all accessory equipment and services. It does 
not include expense for building thermal insulation, for 
storm sash or double glazing, nor for space provided in a 
utility room or elsewhere to house the equipment. Contrac- 
tor’s overhead and profit are included. The per ton price, 
$800 to $1,000, is roughly double the figure reported by 
the author in a 1944 survey, as is the case with building 
costs in general. Commercial installations which usually 
require less duct work and building alterations, cost about 
20% less than residential. Omission of a cooling tower 
and substitution of automatic regulator for city water 
lowers the price $500 to $700. 

Cost for such installations is given in Table 1. 

For conditioner and cooling tower in first and second 
items of Table 1, the percentages vary with different local- 
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TABLE 2—TYPICAL ENERGY CONSUMPTIONS 
SERVEL 5-TON RESIDENTIAL INSTALLATION 





























































High Extent of Use 


Operation, Hours | Gas Consumption Electric Consumption 
Climate, Total Per Cent | Annual Per Cent Annual Per Cent 
Deg-Days Annua! Htg | Clg | Mcf Clg Htg Kwh Clg | Htg 
Low Extent of Use 

1000 1900 67 = 33 155 74 26 2700 81 19 

2000 1970 55 45 166 58 42 2570 72 28 

3000 2040 43 57 177 44. 56 2450 61 39 

4000 2120 30 70 188 31 69 2330 49 ~=6551 

5000 2200 20 #80 200 20 80 2200 36 8664 

6000 2280 211 2080 
















1000 2950 67 = 33 245 43... 23 4350 83 17 
2000 3020 a 6.4 259 59 = 41 4080 73 27 
3000 3090 43 57 273 45 55 3810 62 38 
4000 3170 30 70 287 32 668 3540 50 50 
5000 3250 20 80 300 20 80 3260 36 = 64 


6000 3320 





314 






2980 





Extent of use determined by thermostat setting and amount of operating during borderline weather conditions and in intermediate seasons. 
Operating hours and consumptions taken from upper and lower limit lines on plot of field data, drawn to embrace 80% of installations reported. 





ities. Where utility companies have acted as equipment 
distributors, or as general contractors that handle com- 
plete installation for their customers, amount of discount 
reflected in the cost record allocation is determined by 
company policy and accounting practices. Likewise, over- 
heads on special contract work may be prorated into the 
respective items or may be absorbed by adjustment of the 
discount allowed on the major equipment items. Whatever 
the pricing method, installation cost must in the long run 
come to a level that provides reasonable profit for well 
managed contracting concerns, a cost that can meet com- 
petition of other equipment types with due consideration 
given to the relative operating costs and collateral factors. 


Gas and Electric Consumptions 


Approximate energy consumptions for residential all- 
year air conditioning with 5-ton Servel units, derived 
from records compiled for a number of installations 
equipped with separate meters, or estimated by the less 
dependable “before-and-after” procedure, are indicated in 
Table 2. Climatic conditions covered by the data are 
designated as degree-day values. Range extends from 
1,000 degree-days along the Gulf Coast and through north- 
ern Florida, to 6,000 in central Maryland, Ohio, Illinois 
and in the upper Pacific Coast region. 

Operating experience and analyses of weather records 
have demonstrated that an inverse relation exists between 
severity of heating season, measured in degree-days, and 
the amount of operation required in summer for comfort 
air conditioning in residences. The hours of operation 
and the gas and electric consumptions reflect this empiri- 
cal relation. 

Two sets of values are shown, designated as “low use” 
and “high use” respectively, to indicate the substantial 
spread that exists among groups of users; a single set of 
median values, even though defined with cautionary ex- 
planation, might leave opportunity for misapprehension 


concerning the accuracy with which consumptions can be 
predicted. 
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Factors Influencing Summer Energy Consumption 


The irregularities in seasonal amount of equipment 
operation and energy consumption can be accounted for 
by one or more of the following factors which were set 
forth in analyses some years ago and still remain appli- 
cable: 


Adequacy of indoor conditions maintained, i.e., close- 
ness of approach to ideal 

General reaction of owner, and likes or dislikes of any 
critical members of family ‘ 

Personal susceptibility to colds, allergic pollens, high 
temperature or humidity, apparatus noise, slight 
drafts 

Severe or protracted illness in family 

Vacations spent away from home 

Week-end absences at country home, golf club, or on 
automobile trips 

Amount of entertaining done during evenings or week- 
ends 

Ownership of valuable furnishings, art works, books, 
etc, affected by high humidity or mildew 

Willingness of owner to incur expense for operation, 
on borderline days or at night 


Dependability of equipment, i.e., duration of shutdowns 
caused by any defects and for repairs 


There are, in addition, the following varying elements 
that enter into determination of peak cooling load and 
selection of unit with suitable capacity rating: 


Local climate—extreme and average temperature and 


humidity, amount of sunshine, length of cooling sea- 
son 


Actual cooling load, established by: Size of building; 
type of construction; extent of thermal insulation; 
exposure to direct sun—shading by trees or adjoin- 
ing buildings; portion of house served—entire or 
partial with switch-over damper; amount of fresh 
air-supply preferred 
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Customer Satisfaction 


The subjective approach to determination of customer 
satisfaction, which directs attention to cases of and rea- 
sons for dissatisfaction can yield more valuable results 
than an objective view. This is the preferred method of 
analysis for evaluating severity of summer climate and 
the approach of indoor conditions to the ideal-using “sea- 
sonal hours of discomfort” and “percentage of persons 
dissatisfied,” respectively. Principal reasons for which 
conditions obtained with gas operated equipment has been 
found wanting, include the following: 


(1) Overall investment cost considered too high, after 
inclusion of charges for all indirect items such as struc- 
tural changes, space or enclosure for apparatus, building 
insulation, redecoration. 

(2) Seasonal operating cost greater than predicted, 
usually as result of equipment operating more hours per 
season than allowed for in estimate. 

(3) Excessive on-and-off cycling, because of too much 
capacity margin above actual peak load. 

(4) Cooling capacity deficiency, because of inadequate 
thermal insulation and lack of measures for excluding 
sunshine and preventing excessive air infiltration. 

(5) Corrosion of cooling tower and its water circuit, 
due to unfavorable water supply characteristics and omis- 
sion of corrective treatment. 

(6) Loss of refrigeration capacity, caused by scale or 
algae fouling absorber and condenser coils and cooling 
tower, where flue gas injection device and algecide are 
omitted or are ineffective. 

(7) Humidity build-up from outdoor air continuously 
supplied for ventilation, during periods when refriger- 
ation is cut off by thermostat control and at night. 

(8) Excessive noise, attributable to poor location for 
unit, insufficient acoustical insulation in duct system near 
fan, circulating-pump whine, burner action, duct obstruc- 
tions or restrictions. 

(9) Drafts in rooms resulting from improper arrange- 
ment or balancing of duct system, from excessive air vol- 
ume, or from failure to rebalance the system when re- 
quired at time of seasonal changeovers between cooling 
and heating. 

(10) Improper setting of controls or adjustment of 
automatic regulating devices. 

(11) Mechanical or electrical defects in apparatus and 
controls. 


With the exception of costs in items (1) and (2), and 
equipment capacities in (3) and (7), the dissatisfaction 
causes listed have been or can be removed, in nearly all 
cases, by trained field engineers and servicing mechanics. 
Moreover, such defects may be experienced with all types 
of small air conditioning installations, whether residential 
or commercial, and irrespective of refrigeration equip- 
ment types employed. 


Servicing Procedures and Costs 


Within the gas industry, it has long been the practice 
of utility companies to provide servicing for customers’ 
appliances, more comprehensive than is furnished by elec- 
tric utilities for equivalent appliances and installations 
that use electric energy. During the pioneering stage of 
air conditioning with gas, utility companies followed 
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closely the pattern already established, and in fact as- 
sumed as a cooperative obligation, additional responsi- 
bilities normally carried by the manufacturers. 

Recently the situation has been changing; in many 
localities, air conditioning installations now are being 
looked upon as well established and self-sustaining. Own- 
ers recognize and accept the responsibility for providing 
competent attendance and the necessary seasonal and/or 
annual inspections and maintenance. Gas utilities act only 
in advisory capacity, upon specific request or when there 
are unusual conditions—mostly with respect to chemical 
characteristics of water supply used for makeup to steam 
boiler and to cooling tower. 


Service Agreements 


Annual service agreements between owner and local 
distributor or contractor are advocated by equipment 
manufacturers. Charge to owner is around $30 to $65 per 
year, depending on whether or not there is a cooling 
tower, and on local factors. Agreements cover at least two 
inspections annually, together with the work involved in 
seasonal changeover. Cost of filter cleaning or renewal at 
each inspection of residential installation is included. For 
commercial applications, filter renewals are required more 
often, and four inspections are generally provided; ex- 
pense may run $10 to $20 per year higher than for resi- 
dential. 

A common alternative payment basis is $15 per unit 
for each regular inspection (Spring and Fall), with re- 
placement parts, filter cartridges and miscellaneous ma- 
terials billed at regular retail price. Other service calls 
are billed at $2.50 per hour if during regular working 
hours, and at $3.50 per hour after hours or on weekends 
or holidays. However, in large metropolitan areas, service 
costs are higher—up to about $5 minimum charge includ- 
ing first half-hour per man and $5 per hour for additional 
time, for air conditioning installations, of either gas ab- 
sorption or electric compression types. In the same cities, 
yearly maintenance contracts for window or console type 
air conditioners rated 1 hp are reported at $40 to $45 
without replacement parts, or $85 to $90 including parts. 

Multiple-unit installations are serviced at lower expense 
per unit. A feature of the inspection routine is filling out 
a “yard long” detailed check list, of which a duplicate is 
left with the owner accompanied by operating or mainte- 
nance suggestions. 


Conclusion 


Summing up, all-year air conditioning with gas fuel as 
the principal energy source has reached the stage of pub- 
lic acceptance. With more than 10,000 installations in 
operation at the beginning of 1951, spread throughout 
the states that have had gas supplies adequate for house- 
heating uses, and with present total factory capacity for 
turning out at least 5,000 units annually in sizes 3 to 25 
tons, equipment production is on an assured basis. Oper- 
ating experience with current models is satisfactory. Eco- 
nomic factors responsible for high installation costs, and 
limitation orders preventing use of gas for space heating, 
which now are the main deterrents to growth of gas sales 
for year-round air conditioning, will in large measure de- 
termine the rate of progress in the years ahead. 
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PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 
Conducted by WM. B. FOXHALL, Associate Editor 








Portable Cooler Aids Plane Fabrication 


PROBLEM: At the Wichita Division of Boeing Airplane 
Co., employees complete interior assembly and modifica- 
tion of Stratojet bombers on an outdoor runway where 
the sun can build up intolerable heat inside the plane dur- 
ing the summer. 

SOLUTION: Remington Air Conditioning Division of 
Remington Corp., see, N. Y., built an air conditioner 
mounted on a trailer ; 
which could be moved 
about the outdoor ramp. 
The movable cooler is an 
electrically driven self 
contained air condition- 
er mounted on a two- 
wheel trailer chassis. It 
is of 3-ton cooling capac- 
ity. A flexible duct pipes 
conditioned air directly © 
to the working area. - 

RESULTS: Technical personnel doing final assembly work 
who had been stopped by temperatures within the plane 
exceeding 130F, are now able to work regardless of sun 
conditions. Test pilots clothed in warm flying suits are no 
longer subjected to discomfort and loss of efficiency dur- 
ing the time required to warm up and adjust jet engines 
and instruments. An order for 12 units has been placed 
by the Boeing plant. Remington points out that although 
the mobile cooler was designed initially for cooling 
grounded aircraft, it also is possible as a cooler for mobile 
bombsight repair shops, trailer mounted radar stations, 
mobile telephone exchanges, operating rooms and hospitals 
for the army. Because the unit is arranged so it can supply 
100% outside air without a return air duct, it would be 
useful for working inside tanks or other enclosures where 
there is a hazard of explosive or toxic vapors. 








Radioisotope Traces Heating System Leak 


PROBLEM: For two years a plumbing leak had been sus- 
pected to exist in the hot water line of a very extensive 
tanch-type home. A water bill of $60.00 had regularly 
been paid and the heating bill had reached as high as 
$400.00 per month. Five or six different openings had 
been cut through the side of the house in an attempt to 
locate the point of leakage. None was successful. Radiant 
heating pipes were buried in the floor. 

SOLUTION: Radioisotope application engineers of Radio- 
active Products, Inc., introduced 2 millicuries of radio- 
active Iodine into the hot water line which had been 
disconnected from the remainder of the system. Non- 
radioactive Iodine was also added to render the radio- 
active material physiologically harmless. A hand pump 
was connected to the line and water was forced in behind 
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the slug of radioactive material. Inasmuch as the plumb- 
ing layout was unknown it was necessary to trace this by 
following the radioactivity as it proceeded under the house. 
The material was traced through a large bedroom, past the 
various side connections of an extensive bathroom, and 
through a second large bedroom. Its progress finally 
stopped at the point of a tee connection beneath the tile 
floor of a shower room. These results indicated the leak to 
be at that point. The lines were flushed and drained to 
remove all of the radioactive materials and chemicals. 
RESULTS: On the basis of the indications, plumbers broke 
through the footing of the house and found a very poorly 
soldered sweat fitting in the suspected arm of the tee con- 
nection. Repair was accomplished without any disturbance 
of the interior of the home. 





CO Monitor Protects Garage 


PROBLEM: At the Municipal Motor Vehicle Testing Lane 
in Cincinnati, Ohio, where vehicles are checked twice each 
year for mechanical and electrical defects, 205,679 vehicles 
are driven annually through the five-lane station for in- 
spection. Engine exhaust is a constant source of carbon 
monoxide. 

SOLUTION: Two carbon monoxide alarms, developed by 
Mine Safety Appliances 
Co. of Pittsburgh, are 
the monitors which auto- 
matically signal exces- 
sive concentrations of { 
carbon monoxide. These 
alarms are continuously 
operating instruments 
designed to give warn- 
ings which can be seen as 
well as heard before car- 
bon monoxide in the sur- 
rounding air reaches an unsafe concentration. The alarms 
are said to go off as soon as CO concentrations reach a 
figure as high as 0.02%. The instrument sounds a horn and 
flashes a red light while overhead doors are opened at both 
ends of the garage and the fans of four air tempering heat- 
ers are stepped up to exhaust the air until it is again free 
of carbon monoxide. Then, the alarm automatically resets 
itself and normal activity resumes. 

RESULTS: Mr. Joseph Maurer, manager of the testing sta- 
tion, reports that since the alarms have been installed 
there has not been a single case of carbon monoxide 
poisoning. He says that presence of the alarms and the 
rapidity at which they warn of dangerous concentrations 
have an important psychological effect on the 28 em- 
ployees of the station. No longer do they show concern 
about working in an area where carbon monoxide fumes 
are a constant threat. — © sy oqhit 
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Expansion Joint Insulation Cuts Maintenance 


PROBLEM: Insulated expansion joints on hot gas and air 
ducts are normally subject to such maintenance headaches 
as surface cracks and hot spots. 

SOLUTION: Industrial Mineral Wool Institute reports an 
application of mineral wool pipe insulation developed by 
engineers of the Riley Stoker Corp. to insulate expansion 
joints. In the drawing, a cross section shows the materials 
and construction of the expansion joint as it is built up 
around the entire perimeter of the duct. The actual gap 
in the duct plate, approximately 4-in wide, is covered 
by two iron angles, welded as shown to one side of the 
duct plate. As the duct expands and contracts with changes 
in temperature, sliding occurs between the top edge of the 
10-gage strip and the 3x3x14-inch angle. A gas-tight ex- 
pansion joint is insured by continuous seal welding cir- 
cumferentially around the entire duct at all points of at- 


Duct plate 







Mineral wool block insulation 
Angle-2'x 2} aod Ss 
Angle-3"x 3, xf a eee 


No.1/0 ga. strip-4 bie 


No./2 ga. strip-6" 
dev width 


Mineral wool pipe 
insulation -3"L0. 
and I$" thick 





No.9 go. soft annealed 
wire welded on 6 centers 





Mineral wool cement 


Asphalt mastic - 
approx. Z' thick 


tachment. The 14-inch bolts secure the two angles to- 
gether at 24-inch intervals except near the corners of the 
duct where spacing is reduced to 3-inch. The heart of the 
expansion joint is two 6-inch strips of 12-gage sheet 
metal which are formed and welded together at one end, 
and, at the other end, to the respective edges of angle and 
duct at the expansion opening. After all the metal work at 
the joint has been completed, two sections of mineral 
wool block insulation are cut out to fit directly under 
the pipe insulation between the 3x3x14-inch angle and 
the 14x214-inch flat. The thickness of the block insula- 
tion, both at the expansion joint and over the rest of 
the duct, depends on temperature of the air or gas and 
for most applications does not exceed 3 inches. Molded- 
type mineral wool pipe insulation, 3 inches I.D. and 1144 
inches thick, is filled with insulating cement and installed 
as shown in 3-foot lengths around the duct. The pipe 
insulation is secured in place by 1-inch galvanized wire 
mesh stretched over the insulation surface and wire-laced 
to 9-gage soft annealed wires welded to the duct plate on 
6-inch centers. Adjacent block insulation is also secured 
by the welded wires, 14-gage lacing wire netting and 
l-inch wire mesh. The insulation is finished with a 34- 
inch layer of mineral wool insulating cement and a %- 
inch coat of asphalt mastic. The mastic may be sprayed 
with aluminum paint or, for indoor service, any casein 
paint. 

RESULTS: Metal in the duct can expand within wide limits 
without damage to insulation. 
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Largest Office Building Cooled 


PROBLEM: The government’s newest office building in the 
District of Columbia, the General Accounting Office build- 
ing, second only to the Pentagon in size, was required to 
solidly fill the entire land area appropriated without hav- 
ing the usual wings and courts to provide ventilation and 
light. 

SOLUTION: Such block type construction was made pos- 
sible by air condition- 
ing. Windows in ex- 
terior walls provide light 
to only a relatively small 
section of the building. 
Fifty miles of fluorescent 
lights complete the job. 
Ordinarily windows will 
never be opened, since 
1.9 million cubic feet of 
cooled, dehumidified and 
filtered air will be circu- 
lated every minute through the building. It is esti- 
mated that 27 miles of ductwork channels the air through- 
out the structure. A York turbo-compressor water cooling 
system totalling 4000 horsepower will cool 12 million 
gallons of water daily for use in the system. 

RESULTS: One official is quoted as saying that the build- 
ing provides good working conditions with better air than 
a man can breathe on the street, better and more uniform 
light than he can get from the sky and better acoustical 
conditions than he can find even in his own home. 








Furnace in Attic Warms Home 


PROBLEM: In a one-story, two bedroom home with 1,238 
square feet of floor area, a looped perimeter warm air 
system was specified but floor space could not be con- 
veniently allocated to the usual utility room for housing 
of heating equipment. 

SOLUTION: A warm air furnace was placed in the attic 
from which two 14-by- 
14-inch supply ducts 
dropped to plenums be- 
low the slab floor. From 
there, the supply is dis- 
tributed in 8-inch round 
ducts in four loops to low 
wall registers around the 
outside perimeter of the 
house. Return air grilles 
are located near the ceil- 
ing. Both the Janitrol ‘ - 

Model BCCA gas fired furnace and the short brick chim- 
ney are suspended from the rafters. A minimum of 18 
inches of floor clearance is provided below the unit for 
service work. A blower is located in the housing adjacent 
to the furnace. A 2-inch blanket of glass wool is wrapped 
around supply ducts. All stack heads in outside walls are 
insulated. The perimeter of the slab is also insulated with 
l-inch waterproof rigid insulation board. 

RESULTS: The calculated total heat loss of 67,548 Btu is 
replaced by the 105,000 Btu furnace. Space for the furnace 
is not taken up on the occupied floor of the house. 
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NEW CATALOGS 


ae gore ELECTRODE 





rodes 
to be used in the welding of various 
metals, has been published by Generel 
Electric Co., Schenectady, N. Y. It is 
designed to present up-to-date 
information on recommended electrodes 
for the welding of mild steel, stainless 
steel, low hydrogen-low alloy steels, low 
alloy-high tensile steels, cast-iron, bronze 
and other metals. .........22- Item 1 


BEAM LOAD SELECTOR 
A , pocket-size beam load se- 
lector has devised by Unistrut Prod- 
ucts Co., Chicago, Ill., for those who 
specify or use its metal framing, quickly 
to determine the amount of weight which 
be supported 


GENERAL PURPOSE PUMPS 

Construction details on its grease-lubri- 
cated pedestal-mounted genera! purpose 
pumps, Tyre SSB, are given in Bulletin 
52B6351B released by Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. The pumps, 
available in capacities to 2500 gpm ot 
heads to 550 feet, can be had with stuff- 
ing box or mechanical seal, direct 
coupling or V-belt drive, and in a choice 
of materials. One of the many combino- 
tions of materials and seals possible with 
this pump will handle almost any liquid 
ot temperatures to 250 deg. F... item 3 


BULLETIN ON RADIANT CEILING 
Bulletin A-102 on its ceil which 









tectural oe ing 
Co., Chicago, Ill. The ceiling consists of 
modular, perforated metal panels, sus- 
pended from a grid or coil system. Heat is 
conducted from the coils to the panels 
which in turn radiate heot to objects in 
the room. An acousti-thermal blanket 
placed above the heating coils provides 
high-level acoustical control and also 
serves as thermal insulation and as oa 
vopor borrier. .........0cc000. Item 4 


ay oan nag al 
lute air filter, 
Originally developed for the Atomic En- 
ergy Commission and now available in 
Quantity for commercial and industriol 


users, is described in a new specification 
sheet and illustrated folder just released 
by Cambridge Corp., Syracuse, N. Y. This 
filter provides virtually absolute removal 
of all measurable dust, smoke, fumes 


microscopic foreign matter from the air. 
It is produced in five sizes from 15 to 850 
cfm. item 5 


COMBINATION OIL-GAS BURNERS 
coeag ae ere caer a 
Pp res - 
combination oil and burners ey com- 
mercial and industrial use has been issued 
Cleaver-Brooks Co., Milwaukee, Wis. 


the five models of burners by 
the k with illustrations 
of the the bulletin stresses the ef- 
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saiations of hydrouically amie 
a rau or air 
cylinders in over a dozen different fields 
i Bulletin 152 of Ledeen Mig. Co., — 


lowing the theme "Use a ee ar nd 
Save a Man,” application of the 
cylinders is illustrated and described in 
applications as operating remote 
valves and dampers. In some instances 
manuol power is either eliminated or re- 
duced. In other applications work is done 


automatically or by remote control or 
operation speed is increased. .... item 9 


PIPE BENDING EQUIPMENT 
A_ 32-page bending manual entitled 
It's Easy to Bi to Bend, has been published by 
ring Co., Lake 
City, Minn., manufacturers of the Di- 
Acro line of pipe machines. The 
manual includes ive descrip- 
tive material together with reat ease 
well done and understandable sketches 
covering the full line of bending tools 
made by the manufacturer. ....Item 10 


gy wy ee ee POCKET BOOK 


ion ineering, 

lif. It is said to be 

exclusively 

to low side refrigeration ever to be intro- 
duced by a coil manufacturer. It is in 
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DATA ON NESTED PIPE INSULATION 
Booklet KH3-517, containing informa- 
tion about the use of hydrous calcium 
silicate insulation has been compiled by 
Kaylo Div., Owens-Illinois Glass Co., 
Toledo, Ohio. The eight-page publication 
is illustrated with graphs, tables and 
drawings depicting the numerous ways in 
which Kaylo heat insulation is used in in- 
dustrial and commercial projects for 
temperatures os high as 1200 deg. It 
lists the wide selection of shapes and 
sizes available to insulate tubes and pipes 
from Y% to 72-inch diameters and vessels 
from 72 inches to 60 feet, as well as flat 
surfaces. All follow simplified dimensional 
standards, which allow nesting... item 12 


HEAT TRANSFER PRODUCTS 

A 12-page booklet describing its line 
of dehumidifiers, multi-zone air condi- 
tioning units, heating and ventilating 
units, evaporative condensers, coils and 
cooling towers has been issued po ies Ken- 
nard Corp., St. Louis, Mo. ..... Item 13 


BULLETIN ON GAS FIRED BOILERS 
An engineering bulletin reporting the 
results of research into the regulation of 
draft on gas fired boilers having burners 
with inputs of 400,000 B.T.U. per hour 
and over is now available from the Field 
Control Division, H. D. Conkey Co., Men- 
dota, Illinois. Pointing out on: difficulties 
often experienced when a diverter is used, 
the report presents recommendations for 
correcting the operating troubles encoun- 
tered. In addition, information on the 
regulation characteristics of the new 
Field Type M-G double acting borometric 
draft control is included. Item 14 


FIN-TUBE CONVECTOR RADIATION 

A guide to solving the heating prob- 
lems of industrial, commercial and insti- 
tutional buildings through the use of 
Dunham Fin-Vector Radiation has been 
released by the C. A. Dunham Co., Chi- 
cago, Ill. Pictures and drawings describe 
in detail sloping top, flat top, and ex- 
ponded metal enclosures and adj ae 
hanger assembly. 


BULLETINS ON LIMIT SWITCHES 
Three new bulletins covering rotating- 
type, lever-type, and track-type limit 
switches have been announced as oavail- 
able from the General Electric Company, 
Schenectady 5, N. Y. Each publication 
contains descriptive and application in- 
formation, switch ratings, and a number 
of photographs and dimension drawings. 
The rotating-type limit switch, for appli- 
cation where reversing operation is to be 
co-ordinated with the number of revolu- 
tions of a motor shaft or driven equip- 
ment, is covered in bulletin GEA-5704. 
Bulletin GEA-5705 describes the lever- 
type limit switch for use where it is de- 
sired to make or break a control circuit 
at a certain point in the travel of a ma- 
chine part. The third publication, GEA- 
5707, deals with the track-type limit 
switch, which is offered with four inter- 
changeable operating heads: roller lever, 
roller pushrod, side pushrod, and - 


COMBINED AIR DIFFUSER AND LIGHT | 

18-page edition of the Venturi-Flo 
air distributing catalog, F-4085-1, is 
available from Barber-Colman Co., Rock- 
ford, Ill. It announces the Venturi-Flo- 
Lite, a combination of engineered air 
distribution and interior lighting. Includes 
comprehensive engineering iano 
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Pressure Type Steel Blowers 


A new line of fabricated steel blowers with delivered 
air pressures up to 3 lb per sq in is announced by the 
Billmyre Blower Div., Lamson Corp., Syracuse, N. Y. 
Standard models in the new line range up to 200 hp. In 
addition to larger size, the 
new line offers weight sav- 
ing and space economy not 
heretofore feasible in cast 
blower construction. 

Three styles are offered: 
the model SG (multi-stage) 
and the SM (single-stage) 
operating at 3500 rpm; the 
model ST operating at 1750 
rpm. Standard outlet pipe 
sizes run from 4 inches to 24 inches, all flange fitted. The 
smaller models (through 10 hp) are particularly useful 
for mezzanine or elevated mounting in either vertical or 
horizontal positions. Designed on a standard basis for 
air only, they can be adapted to the use of corrosive, 
poisonous or explosive gases on special orders calling for 
stainless or sparkproof materials and special gasketing. 


For more information, circle on Inquiry Card, Item 18 





Refrigerating Heat Exchangers 


The Model HX heat exchanger was shown at the 
Seventh All-Industry Refrigeration and Air Conditioning 
Show by Acme Industries, 
Inc., Jackson, Mich. It of- 
fers extremely low pressure 
drop and provides maxi- 
mum gains in the refrigera- 
tion system for any desired 
superheating effect. With | | 
the new design, the gas side Pina 
of the units may be packed with cai amounts of 
secondary surface. The danger of liquid slop-over is 
also reduced. 

All models suitable for Freon-12 or Freon-22 service 
up to and including models HX 60. A complete line is 
available for capacities up to 200 tons. Larger models 
are standard for Freon-12 and are available on special 
order for Freon-22 refrigerant. The heat exchangers 
are constructed and tested in accordance with A.S.M.E. 
code for unfired pressure vessels and certified accordingly. 





For more information, circle on Inquiry Card, Item 19 





Caulking Compound Stays Pliable 
A caulking compound that stays pliable over extended 
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periods of time is announced by Samuel Moore Chemical 
Co., Inc., Mantua, Ohio. Known as Rub-Bub Chromated 
caulk, the material is for use around joints, frames, sills, 
chimneys and other places subject to rust, or decay. It 
protects indefinitely against the entrance of moisture, dirt, 
dust, insects or corrosive atmospheres. It also helps reduce 
fuel losses due to drafts. The manufacturer states that the 
new compound is especially suitable for use on parts be- 
tween which movement is possible. 

Furnished in various consistencies for use with guns, 
brush or knife, the product is available in disposable one- 
pint cartridges, gallon cans, 5-gal. pails and 55-gal. drums. 


For more information, circle on Inquiry Card, Item 20 





Steam Temperature Regulator 


An addition has been made to the line of self-operated 


temperature regulators made by Farris Stacon Corp., Pali- 
sades Park, N. J. Known as 


Type UBA, the regulator is 
packless, single seated, fully — 
balanced, and heremetical — 
ly sealed for reliable oper- 
ation under the most ad- — 
verse conditions. Handy © 
visual control is provided 
by a dial adjustment on top. _ 
The regulator is available “~~ 

in 44, % and % inch sizes for steam pressures to 150 
psi, and control of temperature between 30 and 325 deg. 
Control can be applied over a 60 deg. range. Eight feet 
of capillary tubing and a 1 inch connection on the bulb 
are standard equipment. 








For more information, circle on Inquiry Card, Item 21 





Protectors For Finned Pipe 


A money saving method of protecting fin pipe or ex- 
tended surface pipe during shop handling and shipping 
has been announced by 
Proctor & Schwartz, Inc., 
Philadelphia, Pa. The me- 
thod elimnates the neces- 
sity for expensive wooden 
boxes or crates with sep- 
arators. 

Each length of fin pipe 
has a low cost cardboard cover tubing slipped over the 
entire length of the fin surface. The sections of pipe, thus 
protected, can be stacked on top of each other for ship- 
ping or shop handling, just as plain, unfinned pipe. 

The covers may be left on the pipe during installation, 
thus extending its protective purpose until pipe is ready 
for use. The cardboard is removed at the point of end 
use either by slipping it off the pipe or by cutting through 
lengthwise with a rip cord for instantaneous removal. 

The method is available to manufacturers under license. 





For more information, circle on Inquiry Card, Item 22 
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Checking Burner Air Pattern 


An air pattern instrument has been developed by 
OverHead Heaters, Iné., Detroit, Mich., to determine 
the air pattern at the nozzle of high pressure oil burners. 
The instrument is designed to be used on service calls on 
burners already installed. It eliminates guesswork or the 
necessity of removing the 
burner from the furnace to © 
make accurate air pattern 
determinations. It is. used 
as follows: 

Remove the burner elec- 
trode assembly and take off 
the nozzle. Drop the instru- — 
ment’s cord through the 
fuel line and mount instru- 
ment on the electrode assembly in place of nozzle. Rein- 
stall assembly with instrument attached, but do not con- 
nect electrodes. Pull cord back as far as it will go and 
clamp securely to hold instrument in a horizontal position. 

Disconnect oil line to the pump, and start burner. Use 
a flame mirror and a lead light to observe reaction of 
instrument’s spinners to air flow from burner blower. 
If spinners do not move, air pattern is hollow. If one or 
both spinners move, air pattern is solid. 

To determine angle of air pattern, unclamp cord and 
release slowly until spinners drop through hollow or solid 
air pattern and stop spinning. Mark that point on cord; 
pull cord back as far as it will go again and reclamp. 
Remove electrode assembly, release cord to marked point, 
and read angle of air pattern on the scale. Then select the 
proper nozzle to produce an efficient type of oil spray. 


For more information, circle on Inquiry Card, Item 23 





Combination Light-Diffuser 


The Venturi-Flo-Lite, a combined air distribution air 
outlet and an efficient light, for ceiling use is announced 
by Barber-Colman Co., Rock- 
ford, Ill. It is available in 
two types, Model JRL, illus- 
trated, a ceiling outlet de- 
signed for recessed installa- 
tions, and Model JSL for 
surface mounting on ceilings 
or exposed ductwork. 

Both types are available in 
five sizes with diameters 
ranging from 8 inches to 17 inches and with lighting 
capacity from 150 to 500 watts. 

Both units are available with either concentric louver, 
as. illustrated, or with a glass roundel, 


For more information, circle on Inquiry Card, Item 24 





Ignition for Gas Burners 


A newly-developed system for igniting its Radiant- 
Heat industrial gas burners, assuring safety during the 
operation, has been developed by Burdett Mfg. Co., Chi- 
cago, Ill. 

The burners, arranged in series upon a gas supply 
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manifold, are ignited at one end by an electric spark 
when a manual push button is depressed. The closed cir- 
cuit also energizes the automatic gas supply valve at the 
same instant, permitting gas to reach all of the burners 
by the gas supply manifold, and connecting tubes. 


COMBUSTIBLE 
MIXTURE OF 
_GAS AND AIR 


GAS SUPPLY 
MANIFOLD 


A flame supervising device is located at the last burner 
of the series, at the end opposite the spark ignitor. If its 
contacts are not closed by the flame in the ignited gas 
burner, upon release of the manual push button the auto- 
matic gas supply valve will close, shutting off the gas 
supply to all of the burners. If, however, the flame super- 
vising device contacts are closed, as they should be in 
normal operation, upon release of the manual push button 
the automatic gas supply valve will remain energized 
and open by receiving current through the flame super- 
vising device circuit. 


For more information, circle on Inquiry Card, Item 25 





Cleaner for Fuel Oil Heaters 


A cleaner for removal of carbon deposits from the tubes 
of fuel oil heaters without need for dismantling the 
equipment is a new product of Magnus Chemical Co., 
Garwood, N. J. Instead of removing the fouled tubes, 
cleaning is accomplished by exposing the deposit on the 
tubes to the action of this product, called Magnus 751. 

For more information, circle on Inquiry Card, Item 26 





Custom Grilles For Convectors 


A new line of convector grilles, custom-designed but 
selling at standard prices, has been introduced by Titus 
Mfg. Corp., Waterloo, 
Iowa. These grilles are of i BI 
very rugged construction i; 
to withstand the abuse 
which the lower wall 
grilles must take. 

The louvers are spaced 
closely to prevent trash 
from being dropped be- 
tween them. Extra-heavy 
support bars on 6 inch 
centers give added strength. 

The grilles, made to any size, have over 70% free area 
and can be installed in marble, tile, or other special sur- 
faces. They have extra-wide blades for deflection of air. 
Each blade is hemmed for strength and added safety. 

The grilles are also available with damper and knob 
control. 


For more information, circle on Inquiry Card, Item 27 
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Coupling Eliminates Scale 


The Tube-Turn SF (scale-free) welding coupling, which 
makes it possible to eliminate damaging welding scale 
from piping systems, is available from Tube Turns, Inc., 
Louisville, Ky. 

This coupling consists of 
two forged halves, as shown. 
The ends of the hubs are pre- 
pared for welding to pipe or 
welding fittings of corres- 
ponding sizes. When the two 
halves of the coupling are 
brought together, the tongue 
of one slips into the groove 
of the other. A circumferen- 
tial cavity directly beneath the beveled welding area pre- 
vents burn-through or the formation of icicles in the in- 
terior. The cavity also insulates the interior from the ex- 
treme welding heat and prevents scaling. 


Advantages of the coupling include: (1) the tongue and 
groove arrangement makes piping easy to align; (2) hubs 
of the coupling are relatively short and any scale or pro- 
trusions formed by the two attachment welds can be 
reached and removed before the coupling is connected; 
(3) there is no scale to damage equipment; (4) complete 
penetration is obtained without the danger of burn- 
through; (5) the coupling can be taken apart when pip- 
ing is to be disassembled, and re-used; (6) the coupling 
joint is smooth, reducing pressure drop and (7) when 
properly welded the joint is permanently leak-proof and 
as strong as the pipe itself. 

The coupling is available in sizes from 114 through 12 
inches and in carbon steel, stainless steel, aluminum and 
other metals and alloys. 





For more information, circle on Inquiry Card, Item 28 





Unit Ventilators Kill Germs 


All models of its schoolroom unit ventilators may now 
be obtained with germicidal lamps as an integral part 
of the equipment, according to Herman Nelson Division, 
American Air Filter Co., 


Moline, II. 


This is said to be the 
first time that germicidal 
lamps have been offered 
with unit ventilators. 
Tests conducted at Gen- 
eral Electric’s Nela Park 
Laboratories have been 
so successful in obtaining a high bacteria kill that the 
equipment is being made available immediately. 

Both the Draft-Stop system of unit ventilation, recently 
introduced by Herman Nelson, as well as all general pur- 
pose unit ventilators are available with the germicidal 
lamps as accessory equipment. 

Because of the relatively crowded conditions of most 
schools, the need for bacteria killing equipment is of 
paramount importance. Respiratory diseases travel from 
person to person in many ways, but the most frequent is 
by airborne bacteria and virus. Recent studies of the 
effect of ultraviolet rays show such disinfection provides 
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air equivalent to outdoor air. Installed in unit ventilators, 
the germicidal lamps, in effect, double the amount of 
pure air available for each child in the classroom. 


For more information, circle on Inquiry Card, Item 29 





Electric Mat Warms Feet 


The Thermo-Mat, which provides warm-foot comfort 
for persons who must sit or stand in cabs, ticket booths, 
behind counters, at desks 
or benches where heat is 
insufficient, dangerous or 
impossible to obtain, is 
manufactured by Thermo- 
Mat Co., Los Angeles, Calif. 
This electric mat simply 
plugs into any ordinary 
110-120 volt outlet and can 
be operated all day at low 
cost. Temperature is reached after a few moments of op- 
eration and remains uniform. 

Unit consists of metallic resistance embedded in a 
reversible, ribbed Neoprene rubber compound which is 
tough and long wearing. 

By eliminating regulating devices, such as thermostats, 
radios and televisions are unaffected and operation is 
comparatively trouble-free. The mat is safe from shock 
and fire hazards. Can be used even on damp concrete, is 
easy to clean. Weighs 3 lb. Size: 14 x 22 inches. 





For more information, circle on Inquiry Card, Item 30 





Asbestos Warm Air Duct 


The Lasco asbestos warm air duct has been introduced 
to the Los Angeles market, which, its manufacturer, Lynch 
Asbestos Co., Los Angeles, Calif., claims eliminates the 
sound-carrying characteris- 
tics but approaches the du- 
rability of metal ducts. The 
duct is designed to provide 
a pre-insulated, non-metal- 
lic, rugged duct for use 
with warm air furnaces at 
a cost competitive to metal 
with one layer of aircell in- 
sulation. 

Built of reinforced, chemically-treated, corrugated as- 
bestos paper, the duct has water repellent properties, 
strength, sound-deadening qualities, and efficient air flow 
with minimum heat loss. 

Simplicity of installation, and the resultant savings in 
time and money, is pointed up by the fact that all trim- 
ming and fitting is done on the job. Ducts are trimmed 
to correct size with a saw or a knife. Duct fits standard 
register connections. Individual lengths are fitted together 
by a simple collar joint of the same material and sealed 
by a specially developed adhesive furnished at no extra 
charge to provide a permanent, air-tight connection. — 

At present the duct is availavle for delivery in Califor- 


nia in 3, 6, and 9-foot lengths with collar attached to each 
length. 





For more information, circle on Inquiry Card, Item 31 
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Welding Fittings and Flanges 


Development and production of a complete line of Key- 
Kast alloy steel welding pipe fittings and flanges is an- 
nounced by Key Co., East St. Louis, Il]. Based on an en- 
tirely new design of greater 
wall thickness throughout 
and added thickness at areas 
of stress, the maker states its 
new line provides a strong 
fitting and gives long life to 
piping systems at a low unit 
cost. 

Engineered to make the 
fittings the strongest rather 
than the weakest part of pip- 
ing the new design offers important advantages to fabri- 
cators and users of alloy pipe as follows: Greater wall 
thickness throughout, with added thickness at all areas of 
stress, provides greater structural strength and a larger 
allowance against corrosion and erosion; the new line 
A.S.A., A.S.M.E. and A.S.T.M. standards; available in 
low and intermediate alloys and various types of stainless 
steel; a boss is provided on all fittings for tapped open- 
ings. 

The line is available in all sizes and schedule numbers 
through local suppliers. 


For more information, circle on Inquiry Card, Item 32 





Duplex Oil Tank Bushing 


Development of a duplex oil tank bushing for suction 
and return lines is announced 
by Universal Valve Co., Eliz- 
abeth, N. J. 
Known as tank bushing 
No. 750, the bushing will 
speed up installations and re- 
duce costs by having the suc- 
tion and return lines in the 
same tank opening. The 
bushing has a pipe thread 
tapping on the underside of 
the suction opening also to 
permit threaded pipe installation directly into tank. 
Bushing has a cast iron body, standard compression 
(slip-through) brass fittings. Sizes: 34 x 3g x 2 inches; 
1% x Y x 2 inches; 3% x % x 2 inches. Tubing sizes 
are OD. 


For more information, circle on Inquiry Card, Item 33 





Portable Oil Space Heater 


A new model portable space heater of the radiant type 
is announced by Quiet Auto- 
matic Oil Burner Corp., New- 
ark, N. J. Designated as No. 
200, this portable unit is rated 
at 189,000 Btu per hour. 





The heater is capacity | 
equipped with solenoid valve 
and the company’s oil burner. — 
Its efficiency is increased by the design of the combus- 
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tion chamber which incorporates a split baffle that cir- 
culates air around the outside of the chamber and at 
the same time supplies air to the burner for combustion 
purposes. 

The unit is mounted on a two-wheel chassis. 


For more information, circle on Inquiry Card, Item 34 





Five New Gas Unit Heaters 


A new gas-fired unit heater, approved by AGA, is of. 
fered by United States Radiator 
Corp., Detroit, Mich. 
The new heater, which is ap- 
proved for natural, mixed, manu- 
factured and propane gas, features 
maximum heat transfer through 
the use of unique internal baffles 
and individual burners for each 
heat exchanger tube. 
Five new models, with heat in- 
put of 55,000 to 200,000 Btu per 
hour, present a wide range of ap- 
plications to markets, garages, hangars, warehouses, fac: 
tories, display rooms and other users. 


For more information, circle on Inquiry Card, Item 35 





Coatings Protect Refractories 


Preferred White Hot or Pyro-Chrome coatings for 
the painting of refractories, metal, and ceramics to 
protect them from extreme temperatures and disintergra- 
tion caused by the penetration of corrosive gases and 
combustion have been introduced by Preferred Utilities 
Mfg. Corp., New York, N. Y. The former is guaranteed 
to withstand temperatures up to 2840 degrees F, the 
latter up to 4000 degrees F. 

It is claimed that these coatings expand and contract 
like the materials to which they are applied and that 
they will not peel, blister, bloat or check even under rapid 
temperature changes. 

Moreover, these materials reflect an appreciable amount 
of heat back into the source of heat and thus increase 
the speed with which combustion gases in a furnace 
are brought to operating temperatures. This reduces 
smoke and soot. 


For more information, circle on Inquiry Card, Item 36 





Indicating Lights on Starters 


Size 0 and 1 manual motor starters with built-in indicat- 
ing lights are available from West- 
inghouse Electric Corp., Pittsburgh, 
Pa. They are mounted in NEMA 
type I enclosures, and designated as — 
class 10-100-S1 and 10-100SOA. 

The indicating light generally is 
used to show whether the starter is 
on or off, but it can be wired into 
the circuit to indicate other con- 
ditions. The light can be provided 
for a-c voltages of from 110 to 600 
volts. 

For more information, circle on Inquiry Card, Item 37 
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Makes Thermostat Automatic 


The Heet-O-Matic day and night thermostat control 
has been added to the line of Automatic Controls Corp., 
Ann Arbor, Mich. The new product 
is a combination timer-heater ™ 
powered by a Telechron frac- 
tional horsepower motor, oper- 
ating from 110 volt A. C. 60 cycle 
wall outlets, through attached 6 
foot cord. Working units are en- 
closed in a plastic case finished in 
simulated satin-brass color. 

The control is designed for ap- 
plication to thermostats regulating _ 
gas, oil or stoker-fired heating sys-_ 
tems. The control is set only once 
annually during the regular heating season and from that 
time until the heating system is shut off for the summer 
season the home temperatures are regulated automatically. 
No rewiring of thermostats or major electrical alterations 
are necessary for the installation of this instrument on the 
standard thermostat of the average home. A one-screw 
attachment of the timer-heater unit to the thermostat and 
a plug-in of the cord lead into the nearest 110 volt outlet 
completes the installation. It sells for $12.95. 





For more information, circle on Inquiry Card, Item 38 





Sets Anchor Bolts Quickly 


Anchor bolts for permanently fastening equipment, 
machinery, hand rails, or seats, to concrete, can now be 
set easily, quickly and with safety by using Por-Rok 
quick setting cement, made by The Hallemite Mfg. Co., 
Cleveland, Ohio. 

It successfully replaces critical lead and sulphur for 
most bolt-setting operations. Applied cold, there is no 
heating hazard. 

To use, merely drill hole, set bolt in place, mix the 
product with water, and pour into opening around bolt. 
Within 15 to 30 minutes, the bolt is anchored perma- 
nently. It is self-bonding, self-levelling, oil-resistant, and 


will not shrink. It has a compression strength of 4,500 
lbs p.s.i. 


For more information, circle on Inquiry Card, Item 39 





Tamps, Lays, Backfills, Pipe 


The Model 80, a one-man-operated machine that back- 
fills, lays pipe, handles pipe, 
tamps and does all types of 
light crane work, and de- 
signed to perform these op- 
erations better, faster, and — 
cheaper than methods gen- ~ 
erally used heretofore, is — 
announced by The Cleve- 
land Trencher Co., Cleve- 
land, Ohio. 

The machine is mounted on a crawler having 24 separ- 
ate travel speeds, ranging from one foot per minute up to 


2% miles per hour, coupled with high stability and ut- 
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most maneuverability. Three-way simultaneous action—it 
tamps as it backfills as it travels—makes for speed and 
efficiency in these operations. 

The Model 80 backfills from either side of trench, from 
the side on which spoil bank is located or from the op- 
posite side. 

The power-operated boom lays pipe with efficiency and 
speed. Without extra counterweights, it will lift a weight 
of 6,000 pounds located 3 feet from the edge of the crawl- 
er track. Standard boom sections are extendable to 15 
feet. 

For more information, circle on Inquiry Card, Item 40 





Cuts Cost on Baseboard Job 


The Specialtee, for baseboard radiators, has been in- 
troduced by General Fittings Co., Providence, R. I. This 
is a low cost reducing fitting which simplifies and speeds 
up installation of baseboard fin-tube 
installations. 

The tee is available both for the 
supply and return side. The former 
allows room for installation of a 
straight-pattern union-type valve on 
the supply end. Its stubbed-off riser 
opening extends only 11% inches 
below the radiator centerline. Thus 
not only positive shutoff for each 
radiator can be provided, but the cost of damper-type 
covers saved. 

The return side fitting has a ready tapped air vent 
opening for insertion of an air valve. 

Supply side fittings are available in 114 x 4, 144 x %4, 
1 x % and 1 x %. The return side fittings are available 


in the same sizes but with the tapped 14 inch hole for 
the air valve. 





For more information, circle on Inquiry Card, Item 41 





14 1/2 In. Manhole Oil Preheater 


A new model of its line of Hot-Spot preheaters for 
1444 inch manholes of bulk storage tanks has been an- 
nounced by Rempe Co., Chicago, Il. 
Previous models were for manholes 1644 
inches and larger. This preheater is an - 
all steel shell and coil assembly that is 
inserted into a bulk storage tank for 
preheating oil and other liquids before 
they enter the suction line. 

The device rests on the bottom of the 
tank. Suction pipe and inlet and outlet 
pipes for heat, either steam or hot water, 
go through the manhole cover. A flow 
accumulator causes the heavy oils or 
other liquids to flow over heated pipes 
before entering the suction line. In this 
way liquids are heated to- proper flow 
temperature. Load is taken off the suction pump. 

Proper length inlet and outlet pipes to fit any diameter 
tank are furnished. Unit is completely tested with 400 
lb air pressure under water after fabrication. 





For more information, circle on Inquiry Card, Item 42 
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Horizontal Flow Control Valve 


The Thrush horizontal flow control valve for hot water 
heating systems has been introduced by H. A. Thrush & 
Co., Peru, Ind. This valve can be installed in a horizontal 
flow main which means 
the main can be carried 
near the basement joists 
or ceiling. 

On zoned installations, , 
the control valve with julie 
vent tube is used at the 
boiler; each zone has a 
horizontal flow control 
valve located at any 
point in the building nearest the zone being supplied. 
Locating the horizontal flow valve near its respective zone 
saves pipe and fittings. 

The valves have a 1% inch tank tapping near the inlet 
to take air directly out of the main into a pressure tank 
or to an automatic air vent. Three sizes, H114, 1 inch; 
H114A, 114 inch, and H115, 11% inches are being made, 
all with threaded inlet connection and union outlet as 
shown. 


For more information, circle on Inquiry Card, Item 43 





Fireproof Vapor Barrier Batts 


The Fire Guard vapor barrier has been introduced by 
The Philip Carey Mfg. Co., Cin- 
cinnati, Ohio. It is said to resist 
fire so effectively that it carries 
Underwriters’ Laboratories, Inc., 
approval. Laboratory tests show 
that 3 inches of rock wool with 
this vapor barrier will stop as 
much heat as a brick wall approxi- 
mately 5 feet thick. 
The vapor barrier is a tough, 
fire-resistant backing on Carey 
rock wool batts. Its presence ef- 
fectively bars the passage of warm, 
moisture-laden air through walls, thus preventing damafe 
to structural members through condensation. The barrier 
has flanged edges which make it easy to nail or staple 
the batts to studs and rafters. Samples are available. 


For more information, circle on Inquiry Card, Item 44 





Slip Type Expansion Joints 


A line of internally guided slip type expansion joints 
has been introduced by The Royalton Co., Inc., Gasport, 
N. Y. Both single and double joints in 150 lb. and 300 
Ib. steel are offered in 
sizes from 3 to 20 
inches. 

Bases are optional in 
the single joints and 
standard in the double 
joints. Ends beveled for 
welding and service con- 
nections can be supplied in all sizes and types. Slips for 
4 inch traverse are standard, but 8 and 12-inch traverse 
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per slip can be furnished. A bronze guide ring and 
chromium plated sleeve insure proper guidance and min- 
imum friction. 

Bulletin P-251, containing selection information, pipe 
expansion chart, detailed dimensions and weights, is 
available. 


For more information, circle on Inquiry Card, Item 45 





High Output Baseboard Unit 


Introduction of a high-output baseboard designed for 
residential use is announced 
by Brown Products Co., 
Forest Hills, N. Y., under 
the name Bayce-Heet. Bear- 
ing the IBR label this unit 
has a rating of 1100 Btu 
per hour at 215 deg, or 4.6 
sq ft EDR per lineal ft. 


This high rating is made 
possible by the fin design. The diagonally opposed fin 
tips are folded down and the heating element, fins and 
tubes, is tilted to allow more efficient air circulation. 

A feature of the baseboard is said to be its low cost. 
Manufacture claims immediate delivery. 


penne 
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Remote Drinking Water Cooler 


A remote type drinking water cooler, designed to em- 
phasize economy and versatility in installation, is intro- 
duced by Temprite Products Corp., Birmingham, Mich. 

Cooler and _ storage 
tank, compressor and 
condenser are mounted 
together on a_ sturdy 
metal base, and _ the 
unit may be _ installed 
in virtually any location 
where cool water is need- 
ed. It is only necessary 
to connect the water in- 
let pipe to the cooler, 
water outlet pipe to the 
separate fountain, and to plug in the power cord. 

Models are currently available in 3, 5, and 10 gallon 
capacities, and small space requirements make them ideal 
for a wide range of applications. For example, many 
centralized drinking water systems found in office build- 
ings and factories have deteriorated to the point where 
replacement is imperative. By installing remote type units, 
major and expensive overhauling of the plumbing system 
can be eliminated. Each cooler can economically supply 
cool water to one or more of the existing wall fountains 
or bubblers. 

Remote type coolers also find many liquid cooling 
applications in light-duty, commercial and industrial 
work, such as temperature-controlled photographic and 
X-ray development; to supply constant-temperature cool 
water for laboratory experiments; light or medium-load 
roll or jacket cooling, etc. 


For more information, circle on Inquiry Card, Item 47 


JANUARY, 1952, HEATING AND VENTILATING 











3 Types of Emergency Showers 


A line of emergency, or decontamination showers is 
being manufactured by Logan Emergency Showers, Inc., 
Glendale, Calif., designed to utilize the most modern 
techniques of spraying water rapidly to quench fire or, 
in a matter of seconds, dilute and re- 
move acids or other chemicals and for- 
eign materials contaminating clothing 
or the human body. 

The showers are offered in three basic 
models to meet the requirements of maxi- 
mum, medium or minimum exposure. 
The model designed especially for maxi- 
mum exposure is designated as Series 
5010 (illustrated). Ingeniously located 
sprays enables this model instantly to wet 
and wash all portions of the clothing 
and body. Tests with a high-viscosity 
water soluble test material show that all | 
material is completely removed from all parts of the body, 
without rubbing in 15 seconds. This speed is accomplished 
by locating the sprays so that all parts of the body are 
reached simultaneously. 

Only slightly less efficient is the Series 5026 Model with 
which a total of 28 seconds is required to remove a water- 
soluble test material from all parts of the body. Is is de- 
signed for use where the hazards are of a somewhat lesser 
degree than those requiring maximum efficiency. 

To provide for minimum hazards is the Series 5040. 
In this unit all sprays are directed downward for instan- 
taneous wetting and washing of the upper portions of the 
clothing and body. Further wetting is from runoff water 
and the ability of the user to expose himself to water 
spraying from overhead. 
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Outdoor Motor Control Units 


Rain-tight outdoor motor control units are available 
from Westinghouse Electric Corp., Pittsburgh, Pa. 

The units consist of a combination 
across-the-line starter with circuit 
breaker in a rain-tight enclosure, 
with a built-in start-stop pushbutton 
or hand-off-auto selector switch. The 
sheet steel enclosure is Bonderized 
for maximum corrosion resistance, 
and is finished in gray. A hinged 
cover can be swung open or latched 
and padlocked closed. A Neoprene 
gasket around the edge of the cover 
and protective shield at the top of 
the enclosure prevent the entrance 
of rain. The pushbutton or selector switch, and the reset 
button also are rain-tight. 

These starters, designated as Class 11-206-NR, are 
available in NEMA sizes 1 through 5. Standard voltages 
are 220 volis and 440 volts, 60 cycles, althought with 
proper coils the starters are suitable for voltages up to 


600 volts. 
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Portable Oil-Burning Heater 


A new 140,000 Btu per hour heat machine for indoor 
or outdoor use is announced by Fageol Heat Machine Co., 
Detroit, Mich. 

Known as the Model PW-140, this 
portable, oil-fired unit heater dis- 
tributes heat from all sides across 
the floor. Consequently, it can be 
advantageously located in the center 
of large areas. It is designed to com- 
fortably heat workers in areas up to 
3,000 square feet of confined space 
or 1,600 square feet of open space. 
A 200,000 Btu per hour model, 
known as PW-200, is also available. 

The units burn No. 3 fuel oil or 
lighter grades or kerosene. They re- 2 
quire no flue or chimney. They have an attached 6-gallon 
fuel tank and are equipped with wheels for easy port- 
ability. Dimensions are 21 x 33 x 58 inches high. Weight 
is 245 lbs. Burner is pressure atomizing gun type. 

Uses include heating factory or warehouse buildings; 
individual working areas in large buildings; heating 
men, equipment, shacks, or frozen ground, on construc- 
tion jobs or mining locations; drying agricultural prod- 
ucts; drying plaster, cement, etc.; heating airplane 
hangars; heating garages or repair shops with large, fre- 
quently-opened doors and warming repair crews outdoors. 
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Dual Circuit Air Conditioner 


Refrigerated Kooler-aire, an air conditioning unit 
which contains in one package all the elements of a cen- 
tral station air conditioning plant, including evaporative 
condenser, is announced by United States Air Condi- 
tioning Corp., Minneapolis, Minn. 

These dual circuit 
units, designated DRK, 
have been designed for 
economical operation at 
either full or half capac- 
ity, providing self-con- 
tained equipment suit- 
able for installations 
which involve load vari- 
ations and require true 
capacity control. Sepa- 
rate refrigeration circuits are arranged to provide effec- 
tive dehumidification when operating at reduced capacity. 

Internal wiring provides for alternating the lead com- 
pressor to insure even wear, and a time delay relay pre- 
vents both compressors from starting simultaneously, The 
units are wired for use with a two-stage thermostat for 
normal operation. The time delay relay permits installa- 
tion of the units in many locations where power com- 
panies set a definite limitation on starting current, with- 
out the complication of reduced voltage starters. The unit 
is offered in 15-, 20-, 25-, 30-, 40- and 50-ton capacities. 
The unit requires only three connections: to ducts, water 
supply and drain, and power supply. 
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Power Gas Conversion Burner 


The Model 214 forced-draft gas conversion burner is 
available from Bryant Heater Div., Affiliated Gas Equip- 
ment, Cleveland, Ohio. This 
power-type burner is pro- 
duced in eleven capacities. 
ranging from 400,000 to 
20,000,000 Btu per hour in- 
put. It is shipped factory 
wired and assembled as a 
unit for easy ashpit instal- 
lation in furnaces or boilers 
in large residences, indus- 
trial or commercial build- 
ings. 

Standard equipment includes such controls as automatic 
electric ignition and electronic flame failure protection, 
On-Off or Throttling-Off type diaphragm valves, constant 
air to gas ratio shutter, ceramic burner face and centri- 
fugal blower type fan. 

Pilot operation is completely automatic with electric 
spark ignition. The pilot, ignition electrode and elec- 
tronic flame electrode are mounted in fixed positions in 
a tubular assembly which can easily be removed for 
servicing. The pilot burner functions as both an atmos- 
pheric and blast type unit and has provision for primary 
air adjustment. 
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Oil-Fired Year Round Unit 


An oil-operated year-round air conditioning unit that 
cools in summer and heats in winter and has no moving 
parts iu its refrigeration system was introduced by Servei, 
Inc., Evansville, Ind., at that 
company’s first annual air con- 
ditioning sales conference. The 
absorption principle, which has 
been used in Servel household 
refrigerators for years, is em- 
ployed. 

In the oil-operated air con- 
ditioner Model DE-96-OF, a 
low-pressure oil burner, with an 
adjustable input capacity of 0.6 
to 3.0 gallons per hour, heats 
a compact steam generator that provides the energy for 
both summer cooling and winter warmth. 

In addition to cooling and heating, this unit humidifies 
the air in winter, dehumidifies it in summer, and filters 
and circulates it in every season. 

Remote control of the air conditioner is in a finger-tip 
Selectrol, which permits instant regulation of temperature. 
The unit may be changed from heating to cooling or from 
cooling to heating with the flick of a switch. 

The cooling capacity is 5.4 tons and its heating output 
is 96,000 Btu per hour. It will air-condition a residence 
with 7 or 8 rooms containing from 17,000 to 27,000 cubic 
feet of space. ’ 

Two other oil-operated air conditioners will be brought 
out later—Model DC-96-OF, a 3.3-ton unit with a heating 
output of 96,000 Btu per hour, and Model DE-144-OF, 
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a 5.4-ton unit with a heating output of 144,000 Btu per 
hour. 
For more information, circle on Inquiry Card, Item 53 





Protractor Gives 3 Readings 


A handy mechanic’s protractor designed for on-the-job 
measuring of angles up to 180 degrees, made of durable 
Vinylite plastic rigid sheet that has 
exceptional dimensional stability 
and is highly resistant to water, 
oil, grease and most chemicals is 
produced by Interstate Sales Co., 
New York, N. Y. Approximate re- 
tail price is $2.50. 

Useful for engineers carpenters 
and construction men, inspectors, § 
sheet metal workers, pipe layout 
men, welders, and others, the pro- 
tractor simultaneously gives three 
readings: for an outside angle, for 
the adjacent inside angle, and for inches-per-foot against 
degrees, all with one setting. Spread with edges squarely 
against sides of an obtuse joint( photo), measurement of 
the adjacent acute angle—angle of bend or deflection is 
read from the top row of calibration, while measurement 
of the obtuse angle itself is read simultaneously from the 
bottom row. Inches-per-foot of pitch is indicated by a 
second arrow on a separate scale which runs up to 24 
inches per foot, for 63 degrees and 26 minutes. 

To measure certain inaccessible acute angles, a straight 
edge may be used to extend one side of the angle. 
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Filter-Drain For Air Lines 


A filter-drain which provides automatic removal of 
liquids and solids from compressed air lines, with auto- 
matic drainage of collected liquids, is available from 
C. A. Norgren Co., Englewood, Col. 
It is designed for use in air lines to 
portable air tools, air cylinders and 
air-powered machines where remov- 
al of liquids and solids from air 
lines is required and where manual 
draining is not desired or practical. 

One of the improvments over pre- 
vious filter and drain units is that 
the combination filter-drain opera- - 
ates automatically under constant or 
fluctuating air pressure and air flow; 
it also continues to operate when 
the flow of air is cut off. This feature assures drainage of 
condensate in air lines when equipment is shut down. 
Any sludge or solid particles in the air are filtered out 
before the air goes to the drain chamber eliminating the 
possibility of clogging the drain. 

This unit is available in 14, 34 and 14 inch pipe thread 
sizes for in-line pipe connection installations. It is recom- 
mended for a flow of 0 to 35 cfm at pressures from 0 to 
150 psi in temperatures from 40 to 120 deg. 
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What Would You Do? 


Replies to engineering and operating problems 
of interest to the industrial plant engineer 








This Month's Problem 


We have a 10 x 12 ft door opening close to a production 
area in an industrial building? How would warm air curtains 
be used to keep out cold air when the trucking doors are 
open? Are they effective in checking entrance of cold air? 








NE problem that is faced in most industrial plants, 

is how to keep out large quantities of cold air when 

trucking doors are open. It is the problem that is dis- 
cussed in this issue. 

Each month some problem is presented for discussion 
in this department that is considered of general interest 
to the industrial plant engineer. Therefore should you 
have some question of general value that you would like 
to see discussed in this department, or if you have some 
comments that you would like to make concerning prob- 
lems scheduled for future discussion, you are invited to 
write to the Editor. 

The following information is in answer to the current 
problem. 


Solution 


The effectiveness of warm air curtains depends on a 
number of factors such as: 


(1) Whether the door opens toward or away from cold 
winds. 

(2) Whether the drafts would blow into a closed area 
of moderate size or whether openings on the far side 
would permit drafts to sweep through the area. 

(3) Whether the amount of heat required to temper 
strong drafts would overheat the area between strong 
gusts of wind and how much heat would be lost through 
the open doorway. 

(4) Do truck bodies actually fill part of the opening 
or do string pieces or platforms keep the truck away from 
the opening. 


It should be noted that a 20 mile per hour wind is 
about the same as 1,800 fpm velocity, and it is not eco- 
nomical to try to counteract a draft of that kind with a 
blast of warm air. 

Where strong drafts are encountered, some sort of a 
baffling should be employed such as a vestibule formed 
by a partition enclosing the loading area or canvas cur- 
tains to close the opening between truck body and sides 
and top of door opening. If the drafts are not strong and 
a reasonable amount of heat will temper them, unit heat- 
ers can be used to blow warm air across the opening, 
preferably diagonally across toward the outer wall, but 
not out through the opening itself. 

A loading area enclosed on the inner side but having 
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Conducted by 


NATHAN N. WOLPERT 
Associate Editor 


open trucking doors can be reasonably heated by unit 
heaters blowing down into the platform. 


John G. Eadie, 
Eadie, Freund and Campbell, 


Consulting Engineers 


New York, N.Y. 


In general, cold air will enter a door opening due to 
two major causes—(1) gravity or mechanical exhaust 
systems and (2) wind velocity of outside air. 

Both causes make it extremely difficult to prevent cold 
drafts at either side of the opening due to the high veloci- 
ties produced at the opening. The problem presents no 
information as to the effect of the exhaust system but the 
effect of outside air velocity can be simply determined. 
Assuming that the doors are wide open, the wind velocity 
may be 440 fpm at 5 mph; 880 fpm at 10 mph; 1,320 
fpm at 15 mph. These velocities for the 10 x 12 ft door 
may result in extremely high infiltration modified by such 
factors as direction of wind, presence of a truck in the 
space, and the build-up of air pressure within the building. 

There is no perfect solution to this problem, except the 
use of an enclosed truck space separating the interior from 
the outside air. The use of a warm air curtain can only 
be partially successful and will result at times in over- 
heating. The following two suggestions are made with all 
of these points in mind: 


(1) Provide curtains at either side of the truck space, 
10 to 12 ft high and 10 to 15 ft deep for protection at the 








Problems for Coming Issues 


February Issue 

We have one run of metal pipe in a process fluid line 
that has given us some trouble in the past. A suggestion 
has been made to replace this run with glass pipe. What 
are the limitations of glass pipe? How do the costs com- 
pare with other pipe? 


March Issue 

Because of the large amount of abrasive material present 
in the air of our foundry, normal duct design and installa- 
tion cannot be used. What can you suggest for us to follow 


that would prolong the life of the ducts and possibly in- 
crease their efficiency? 
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Method of anchoring fuel oil tank to a heavy concrete base. 


sides only. In effect, this is a partial truck space. The cur- 
tains, of suitable material, may be fixed or movable. 

(2) Provide a warm air curtain utilizing high velocity 
outlets (2,000 fpm) about 10 ft back from the door and 
directed at the door. Two such outlets should be satis- 
factory. 

The outlets should be connected by ductwork to a cen- 
trifugal fan located not closer than 50 ft from the door 
to prevent the effect of recirculation of air from the door. 
The use of a two-speed manual control of the fan will be 
helpful. The high velocity outlets may be the directional 
type, often used on ships to direct cooling air to hot areas. 
The fan capacity suggested, based on the use of two out- 
lets and ‘an assumed factor, is 4,000 to 5,000 cfm. This is 
submitted not as a final solution but as a suggested ap- 
proach since all the necessary information required for 
this problem has not been made available. 

Fred G. Hamburger, 
Guy B. Panero, 
Consulting Engineers 


New York, N. Y. 


Solution to a Previous Problem 


In reply to the question raised in the November issue 
of HEATING AND VENTILATING with reference to the instal- 
lation of an outside underground fuel oil storage tank, I 
would like to offer several hints and some advice as to 
how to install such a tank. 

In locations where ground water may be encountered, it 
is recommended that some means of anchoring a tank in 
place be used. The usual and accepted method is to set the 
tank on a poured concrete slab and to secure the tank to 
this slab with rods or steel traps as shown in the drawing. 
The weight of the concrete necessary to keep the tank in 
place is determined as follows: 

Weight of concrete aggregate is about 150 lb per cubic 
foot. One cubic foot of water weighs 62.5 lb. The effective 
weight of concrete is the difference between the two 
(150 — 62.5) or 87.5 lb per cubic foot. 

The tank is buoyed up by the weight of the displaced 
water, which is equal to the capacity of the tank in gallons, 
multiplied by 8.3 lb, the weight of one gallon of water. 
From this total displaced weight, deduct the weight of the 
tank, manhole enclosure and earth fill on top of the tank. 
After these items have been deducted from the total dis- 
placed weight, the resulting weight should be divided by 
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87.5. This will give the cubic feet of concrete necessary to 
anchor the tank. 

After the weight of the concrete has been determined, 
the concrete should be used, using 34 or 1% inch diameter 
reinforcing rods on 10 to 12-inch centers. The reinforcing 
rods should be placed crosswise in the concrete and near 
the bottom of the slab where the concrete is in tension. 
When the concrete is poured, these anchor rods are set in 
place and should be on approximately 6 ft centers. In no 
case should less than three rods be used for a tank. The 
anchor rods should be a minimum of 34 inch diameter 
and should be equipped with turn buckles. 

It is a good practice to paint the anchor rods including 
the tank with two coats of red lead and a coat of asphaltum 
paint. The thickness of the concrete pad should not be less 
than eight inches. 


Arthur S. Casella, Engineer 
E. Kalisch, Inc. 
New York, N. Y. 





Ice for the Korean Front 


Not far from the fighting front in Korea, can be found 
this odd-appearing contraption. It is a water tank to 
supply water for a York FlakIce unit. The machine is 
located under the cover on the left of the photograph. 


Equipment provides ice near Korean fighting front. 
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BUSINESS IN MOTION 
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The fact that a Revere Distributor is now celebrat- 
ing its 125th anniversary year is an indication of 
the service the company has given its customers 
through those years. It is also another proof of the 
essential function performed by distributors for 
American industry. Most goods, whether industrial 
materials such as copper and copper alloys, alumi- 
num alloys, iron and steel, or consumer articles such 
as refrigerators, radio and television receivers, 
kitchen utensils and ranges, go through the hands 
of distributors. Generally speaking, only the large 
buyers are in a position to purchase direct from 
manufacturers, who do not find it economical to 
handle the smaller orders. Yet 
those orders when pooled in the 
hands of an organization set up 
to handle them attain sizable 
totals, and hence a good distrib- 
utor account is exceedingly at- 
tractive to a large manufacturer 
such as Revere. 

A distributor serves not only 
the factories from which he 
buys. He also performs an in- 
valuable service to his custom- 
ers by making quickly available 
to them the products they re- 
quire. A machine shop, for example, may need only 
a few hundred pounds of brass rod; there is a dis- 
tributor within easy reach who can furnish it almost 
immediately. Or a contractor may want a few pieces 
of steel pipe and a thousand feet or so of copper 
water tube. Again, the distributor has them. A metal 
products distributor has to carry such items and 
an infinite number of others. The Revere Distribu- 
tor who started in business 125 years ago actually has 
in stock 53,000 different items, cataloged, indexed, 
and held in warehouses ready for immediate shipment 
throughout its territory. Each month this stock is 
drawn upon by 5,000 to 8,000 customers, each order 
relatively small. There are many Revere Distribu- 
tors with similar stocks and offering equal service. 
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To keep this distributor’s warehouses filled with 
a balanced inventory, 18 people are required in his 
purchasing staff, which includes specialists in vari- 
ous kinds of materials, machines, tools and supplies. 
And to serve customers with information, quotations 
and the like, 25 salesmen are on the go constantly, 
calling on manufacturers, contractors, builders and 
stores throughout the busy industrial area in which 
the distributor operates. The large business done by 
the company is in great contrast to that of 125 years 
ago, when it was little more than a hardware store. 
The enterprise has grown in the American tradition 
of freedom to prosper in accordance with the princi- 
ples of reliability and efficiency, 
fair dealing and integrity in per- 
forming a desired function. 

Revere Distributors are se- 
lected for their ability to serve, 
and also chosen as to location, so 
that no matter where you are in 
this big country of ours, there is 
a Revere Distributor within easy 
reach. Today metal stocks may 
be short due to defense demands 
but manufacturers are doing 
everything possible to keep dis- 
tributors supplied. 

If you buy from distributors we suggest you re- 
member that they are not only “central stock- 
rooms,” but have a great deal of special knowledge 
about the products they sell and can give you much 
helpful advice. Not only that, through the Revere 
Distributors you can be put in touch with the Revere 
Technical Advisory Service, which will cooperate 
with you on matters concerning the selection and 
fabrication of the Revere Metals. Our distributors, 
and those of every other manufacturer, render many 
essential services, both to those to whom they sell, 
and to those from whom they buy. The distributor 
system as it operates in the United States arose in 
response to the need for it. Today it fulfills that 
need more effectively than ever before. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 


























Los Angeles and Riverside, Calif.; New Bedford, Mass.: Rome, N. Y.— 


Sales Offices in Principal Cities, Distributors Everywhere 
SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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© MANUFACTURER'S LITERATURE 


You can note a manufacturer’s growth by the in- 
crease in the size catalogue he issues. Eventually, how- 
ever, to economize, he will divide his literature into 
several small parts. If these are not misplaced, you 
finally wind up with all of them bound together, and in 
greater bulk than before, for the separate pieces re- 
peat some information contained in the others. One 
has no time to wade through and study all this liter- 
ature. One wants the story quickly and clearly stated, 
and favors the particular manufacturer’s literature 
which fulfills these requirements. A good catalogue is 
the silent salesman which gets in where the salesman 
cannot. 

One must read many of the bulletins, for part of the 
story is in one, a part in another (if you can find it 
in the small print). Data in one bulletin conflicts with 
another bulletin not brought up to date. The trouble 
may stem from the fact you haven’t got the latest bul- 
letin, or lack the bulletin that covers the point. Finally, 
some facts are nowhere to be found. 

The manufacturer, who is too close to his special- 
ization, feels that everyone knows or should know the 
full story. Many a statement is made without the 
reason to back it up. Never tell an engineer what to 
do without the “why.” Engineers accept nothing that 
is not backed up by reasoning. 

The manufacturer does have his problems in con- 
nection with catalogues and some do constitute, for a 
time, a fairly nice piece of work. Soon they get out 
of print, and in some cases the new one is not avail- 
able for over a year. I am inclined to believe that the 
advertising department and service men do not get 
together. The service man, who is on the firing line 
and knows what catalogue instructions are required, 
has not the time to advise the head office, and doubt- 
less would get no credit for advice in any event. Then, 
too, he may not have been asked. 

One year’s wait for literature from one of the largest 
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manufacturers is too long. Misapplication of product 
due to incomplete, conflicting, scattered, and volumi- 
nous literature means added service to the manufac- 
turer and loss of good will from the customer. I make 
less use of manufacturers’ literature. It is much easier 
to call in the salesman who has made a study of the 
literature and can quickly find things therein while 
pointing out to you that item so and so which you were 
going to use was not made for the past two years. 

Perhaps this is the way it has to be, for the problem 
of keeping up the catalogue is not as easy as it was some 
years back. Although I do not know the manufactur- 
er’s problems in all details, and might not know the 
answer even if I did, still I hope to be constructive to 
the extent of pointing out what at least one engineer 
would like in the way of product literature. 


©@ LITTLE THINGS MAKE THEMSELVES HEARD 


What follows is a good illustration of the little 
things which, in their accumulation, produce a noisy 
air conditioning system. Some of these noises leave 
by way of the air diffusers. However, the most im- 
portant devices usually receive the blame for all noises. 
The errors to be related, typical of many systems, are 
usually most pronounced in installations remote from 
the usual engineering contacts or customary engineer- 
ing service. An engineer traveled 2,500 miles to cor- 
rect the following itemized defects. 

Readings taken with the Scott db meter on this sys- 
tem gave 57 db plus with the supply system running 
and 59 db with both supply and exhaust systems oper- 
ating. By analyzing the noise, there was found an 
accumulation of many minor and major sounds, a com- 
bination of high and low whistling noises, plus some 
rumbling sounds. 

In this system, construction of ducts and plenum 
chambers was generally poor, joints and sheet metal 
were loose and without caulking. The system had not 
been cleaned out and butterfly dampers were nearly 
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LITTLE THINGS MAKE THEMSELVES HEARD: Fig. 1. (Left) Conduit transmits motor noise to fan housing. Fig. 2. (Right) 


A bad arrangement. 
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DETROIT CERTIFIED 


This 
Exclusive Combination of 


EDETROIT Features 


» GAS vauve 
no hum. AS 


posy to service” 


The exclusive features of the V-579 “Bi-flex” 
Gas Valve prove that you get more for your 
money when you deal with DE&R0lT, You can 
always count on giving your customers a better : 
job when you install any DE0" control. DETROIT / f C t 

controls are designed and built to fill your s or your US omers 
customers’ needs—to give real economy and a \s 

reliability through years of trouble-free serv- § ‘ x\\ ¢ f 
ice. The V-579, for example, at low initial cost, = % pt 

gives your customers an exclusive combination 
of outstanding features which provide new 
standards for the efficient and quiet operation 
of modern gas burning equipment. And that’s 
exactly the kind of operation that pays off with 
more comfort for the user, more sales and 
profits for you. So take advantage of this extra 
value—insist that your source of supply furnish 
DEtRO controls with all your heating equip- 


ment. Write for Bulletin No. 229 No. 411 Thermostat—A sensitive and 
: accurate Timed Cycling thermostat for all 
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types of heating systems. Provides close con- 


trol of room temperature. Attractively styled, 
easily installed and adjusted. Write for 
Bulletin No. 193 and Form No. 1545, 


LUBRICATOR COMPANY 
DETROIT HEATING AND REFRIGERATION CONTROLS e ENGINE 
$900 TRUMBULL AVE., DETROIT 8, MICHIGAN SAFETY CONTROLS e FLOAT VALVES AND Oil BURNER EQUIP- 
Division ot Amrmicay Rapuror & Standard Sanitary conronanion MENT e DETROIT EXPANSION VALVES AND REFRIGERATION 


RAILWAY & ENGINEERING SPECIALTIES, LTD. Bree 
Canadian Representatives in Montreal, Torente, Winnipeg. ACESS > SANE eee LUBRICATORS 
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Fig. 3. Defective home made duct turns. 


closed. The main fan operated improperly with high 
vibrations and discharged much more air than the 
amount for which the system was designed. Shock 
absorbers were poor. The fan discharge duct was with- 
out soundproofing and the system in general had a 
lack of sound traps. The plenum chamber, which was 
too small, had take-offs so arranged that turbulence 
resulted. Air flow readings in the main duct showed 
a velocity of about 2,100 fpm at its top, 1,500 fpm at 
its center, and negative at its bottom. 

Fig. 1 shows how the whining of the fan motor was 
transmitted to the fan housing through an electrical 
conduit secured to the fan housing. Noise from the 
main duct was also transmitted to a wall to which it 
was tightly attached. 

Fig. 2 illustrates one side of an angle unattached to 
the plenum chamber. Angle irons can also cause a lot 
of other troubles. A 2-inch angle iron was run across 
the face of the main duct without streamlining, as was 
also a 4-inch by 6-inch angle run only 3 ft. above the 
fan outlet. In general, jagged openings were left 
throughout the system wherever angle irons pierced 
the ducts. 

Duct turning vanes, Fig. 3, when homemade as 
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these were, can also produce noise through resulting 
turbulence. Sharp edges, split sheet metal, loose con- 
struction, especially when loosely fitted against duct 
walls, all increase the sound. Some vanes were also 
bent almost together or else were too far apart. 

Branch ducts were taken off too abruptly, or else 
were equipped with homemade volume controls at 
point of take-off. They were found either with de- 
flectors practically closed or bent at right angles, this 
on the basis of reasoning that air goes through a reg- 
ister at right angles, so of what harm in other con- 
struction. Correcting these last mentioned defects de- 
creased the db rating to 56 minus. 

The case illustrated in Fig. 4 is most interesting and 
was most noisy. The air stream was deflected and 
made turbulent by the sudden decrease in size of the 
transition piece or neck which incidentally was not 
sound insulated. 





Oldest Public Building Gets Radiant Heating 


Maryland’s old treasury building, standing on State 
Circle in Annapolis, is the oldest building in the state and 
one of the oldest in the nation. Although the structure 
had been repaired and refinished often, it was Governer 
William Preston Lane, Jr., who conceived the idea of the 
present restoration and reopened the building January 
4, 1951, after the work was completed. 

The restoration was not a rebuilding job, but rather 
one of strengthening and recovering the original style. 
For example, the exterior walls, except for the repointed 

- sections, are the originals, as is the brickwork in the north 
vault room. The building has been reshingled, brick floors 
similar to the originals have been laid, later plaster was 
removed, and the walls were given a coating like the 
original. 

Included in the restoration work was the installation of 
a heating system, not to detract from the colonial style of 
the interior architecture. Henry Powell Hopkins, archi- 
tect, Laurence Hill Fowler, Associate, and James Posey, 
mechanical engineer, all of Baltimore, solved this problem 
by using radiant heating. The wrought iron pipe coils were 
supported on a concrete structural slab and covered with 
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a layer of cement upon which the brick flooring was laid. 
The heating unit and circulating pump are located in a 
manhole outside the building. 


Restored colonial interior shows no sign of the heating system 
under the floor. 
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CMH Free-Flexing Expansion Joints for pressures 
to 30 psi; stainless steel or copper; flanges or 
welding ends; standard sizes to 30’ I.D.; larger 
sizes available for special applications. 


CMH Controlled Flexing Expansion Joints for 
pressures to 300 psi; stainless steel or copper; 
flanges or welding ends; sizes to 30” ID. 


The PROBLEMS of pipe motion control are re- 
/ duced to a minimum when you use CMH corrugated 
Wee 7 typeexpansion joints. Scientifically formed by advanced 
FZ iad methods, they represent the modern, cost-saving, 
a | trouble-saving way to control axial, lateral or radial 

* Ggaeaee sa motion in piping or to correct for misalignment. 

/ For new installations or for replacement of obsolete 
equipment, specify CMH expansion joints. Complete 
data is given in CMH’S Expansion Joint Design Guide. 
Write for a copy ... it’s the first step towards eliminat- 


CMH Flexonifiex Expansion Joints with integral ing the headaches that are so often a part of pipe-line 
control rings for pressures to 1500 psi; stainless $ 

steel and other alloys; standard sizes 54” through motion control. 
6” I.D.; larger sizes also available. 


1326 S. THIRD AVENUE - MAYWOOD, ILLINOIS 


= ci” FORMERLY CHICAGO METAL HOSE CORPORATION 








Flexon identifies Manufacturers of Convoluted and Corrugated Flexible Metal Hose in a Variety of 
CMH products that Metals + Expansion Joints for Piping Systems + Stainless Steel and Brass 
have served industry ; Bellows + Flexible Metal Conduit and Armor + Assemblies of These Components 


for over 50 years. In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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Publications abstracted in this department 
should be ordered direct from publisher. 


INDUSTRIAL HEAT TRANSFER 


Solution of problems on heat transfer between industrial 
fluids involves not only working with complex formulas 
but also the time-consuming determination of viscosity 
specific heat, and density of the fluids. To simplify this, 
F. W. Hutchinson, Professor of Mechanical Engineering, 
University of California, and nationally known as a con- 
sultant on heat transfer, has originated Industrial Heat 
Transfer. The feature of this book is 128 working charts 
from which a direct solution of heat transfer problems 
can be obtained for 70 industrial fluids ranging from air 
and acetylene to sulfur dioxide and water. These graphs 
are equal in accuracy to the equations from which they 
are derived. 

The book includes considerably more than the graphical 
solutions. As a further aid, the page opposite each graph 
gives the equation for the graph, its limitations, its ex- 
tension, and the references to the discussion of that equa- 
tion in the text. An actual example is given, and its solu- 
tion is shown on the graph. Examples have been selected 
which not only demonstrate the use of the graphs, but also 
illustrate typical solutions of heat transfer problems. The 
book is printed on a special hard-finish paper to permit 
pencil construction lines to be made directly on the pages 
and erased after the problem is solved. 

Each chapter in the book consists of three parts. At the 
beginning of each chapter, the fundamental theory is dis- 
cussed and the equations relating to the evaluation of heat 
transfer coefficients and rates are developed. At the end 
of the chapter are presented the graphs referred to pre- 
viously in this review. 

The six chapters in the book are: Introduction, Conduc- 
tion, Radiation, Convection, Combined Heat Transfer, 
and Forced Convection. The chapter on forced convection 
will be of particular value to the practicing engineer since 
it covers forced convection of gases and liquids whether 
heating or cooling within or outside of pipes. 

Professor Hutchinson’s book is a valuable textbook for 
students of heat transfer, and a useful working handbook 
for practicing engineers who must make accurate calcula- 
tions of heat transfer coefficients and rates in designing 
or specifying actual installations. The time saved in solv- 
ing problems by the graphical method will be readily 
appreciated. 

Industrial Heat Transfer, by F. W. Hutchinson. Green 
Buckram bound, 6 x 9 inches, 336 pages. Published by 
The Industrial Press, 148 Lafayette St., New York 13, 
N. Y. Price, $6. 


PETROLEUM PRODUCTS AND LUBRICANTS 
Prepared by the ASTM Committee D-2 on Petroleum 
Products and Lubricants, the 1951 compilation of ASTM 
Standards on Petroleum Products and Lubricants con- 
tains 129 ASTM standards including 116 test methods, 7 
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specifications, 1 classification, 2 tentative recommended 
practices for the purchase of uninhibited mineral oil for 
use in transformers and in oil circuit breakers, and other 
material. Included are standard specifications for ASTM 
thermometers. 

The book contains recommendations on the form of 
ASTM methods of test for petroleum products and lubri- 
cants and a list of proposed methods prepared by Com- 
mittee D-2. 

ASTM Standards on Petroleum Products and Lubri- 
cants. Page size 6 x 9 inches; 784 pages. Published by 
American Society for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. Cloth bound, $6.40; paper cover, 
$5.75. 


Domestic STOKER CoMBUSTION—Tests were conducted 
to determine correlation of domestic stoker combustion 
with laboratory tests and types of fuel. These tests were 
conducted under the direction of the Illinois State Geo- 
logical Survey. The primary objective of the test was to 
determine the relationship between coal consumption as 
determined by standard analytical tests and the per- 
formance characteristics of coals that exhibit a wide 


range in combustion behavior when burned in a domestic 


stoker. The results of these tests and investigation are 
available in a 46-page booklet—Report of Investigations 
No. 151. Illinois State Geological Survey, Urbana, IIl. 


PACKAGING OF MALLEABLE IRON ScREWED PIPE Fit- 
TINcs—A proposed simplified practice recommendation 
has been issued for the packaging of standard malleable 
iron screwed pipe fittings, black or galvanized, 150 |b. 
steam working pressure for pipe sizes two inches and 
smaller. The scope of the proposed recommendations cov- 
ers packaging of elbows, crosses, tees, caps, couplings, re- 
ducers, locknuts, square head plugs, hex bushings, unions, 
floor flanges, and open pattern return bends. Commodity 
Standards Division, Office of Industry and Commerce, 
U. S. Department of Commerce, Washington 25, D. C. 


Housinc REsEaRCH—In Housing Research, the first of 
a new quarterly publication published by the Housing 
and Home Finance Agency, there are a number of 
articles designed to bridge the gap between the conduct 
of housing research and the application of its results. 
Articles included are techniques of conservation in home 
construction, building self-help homes, and surveying 
materials used in home construction. Housing and Home 
Finance Agency, Washington 25, D. C. 


TESTING AND RATING VENTILATING Fans—Commodity 
Standards 178-51 has been issued by the United States 
Department of Commerce as a voluntary standard for 
testing and rating ventilating fans of the axial and pro- 
peller types. The standards covered include requirements, 
construction, rating, marking the fan, and history of 
project. Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. Price, 5 cents. 
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Tips on Getting the Best Service from your Fan 


a 


REGULAR CLEANING Prevents DIRT 
From UNBALANCING FAN ROTORS - 








When a little dirt collects on a fan blade, more dust, dirt 
and grease will lodge there. Eventually, this can unbalance 
the entire rotor, gradually affecting fan performance and 
causing vibration which could burn out bearings, spring 
shaft and loosen the foundation. Periodic cleaning by wire 
brush, scraper or compressed air as shown at right can 
head off these troubles. “Buffalo” rotors are balanced at 
our factory by modern precision equipment, and if kept 
clean, should remain so indefinitely to give you vibration- 
less performance. 


Far left, balancing fan 
wheels at the Buffalo 
factory. 


Left, a Buffalo Double 
Width Induced Draft 


Fan. 


HAND-BALANCING A ROTOR BY CHALKING SHAFT 


—— 


Clean shaft, Run fan up to Place a trail weight on heel of blade 
speed. Hold point of sharp- 180 deg. away from chalk mark. Re- 
ened chalk stick so that it peat test runs with varying weights 
just touches shaft. This will until a line is made all around the 
scribe a line on the shaft shaft; then the wheel is in balance. 
—the shorter the line, the A complete instruction booklet is 
greater the unbalance. Have yours on request, describing the pro- 
U-shaped weights ready for cedure in detail. 

trail balancing. 
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NEWS OF THE MONTH 





DUST COLLECTOR INDUSTRY 


alarmed at small steel allotment; warns NPA of 
possible shutdown. 


The dust collection and gas cleaning equipment industry 
may be forced to shut down some of its plants unless the 
29,712 tons of carbon steel alloted to its members for the 
first quarter of 1952 is increased, the Dust Collection In- 
dustry Advisory Committee today advised the National 
Production Authority, U. S. Department of Commerce. 


e CONSEQUENCES.—Should plants be closed, committee 
members warned, many vital defense industries, including 
refining, steelmaking, chemical processing and power 
operations, will be unable to operate because of a lack 
of products, which neutralize poisonous waste gases, re- 
cover scarce chemicals from waste, power iron and coke 
ovens, and clean the air of harmful dust in many manu- 
facturing operations. 

The committee said the industry needs at least twice its 
first quarter allotment to operate at the break-even point. 
It pointed out that the industry had requested an _allot- 
ment almost three times the authorized figure. 


e INCREASE.—NPA told the committee that an increase 
in the steel allocation is being considered, but emphasized 
that steel is in tight supply and that many industries are 
not receiving enough to fill all orders. 

The industry said that a restriction placed on its con- 
sumption of steel plate—which is included in the 29,000- 
ton allotment—creates an additional hardship. Plate con- 
sumption is limited to 40% of each manufacturer’s total 
carbon steel allotment. 

NPA explained that, while it recognizes the fact that 
the industry requires large quantities of plate in pro- 
ducing dust collection and gas cleaning equipment, plate 
is extremely scarce because of its many military applica- 
tions and the shortage of plate-rolling mills. 


@ PRODUCTION.—Committee members said their plants 
in the fourth quarter are at near-capacity. Their fourth 
quarter allotment was 50,800 tons, which most manufac- 
turers had no trouble in obtaining from mills, they said. 

Members pointed out that more than 90% of their 
production is used by industries closely related to the 
defense program. They said that most of their devices go 
into defense plants. 

Although substitute equipment often can be used, the 
committee said, many substitute devices contain larger 
quantities of steel and other critical materials. They 
claimed that their equipment is used because it is the 
best available for the job to be done. 

Production of the varied items manufactured by the 
industry takes from four to eight months, including 
engineering time, the committee said. Since most of. their 
items are tailor-made to fit particular jobs, manufacturers 
carry little or no inventories of steel. This adds to the 
delay in delivery of dust collection equipment since the 
steel for each item must be ordered after receipt of the 
order, members added. 
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e COMMITTEE.—James W. Anderson and Wesley Walker 
of the General Industrial Equipment Division represented 
NPA. These committee members attended: 

E. H. R. Pegg, The Aerotec Corp., Greenwich, Conn.; 
Howard M. Fitch, American Air Filter Co., Inc., Louis- 
ville, Ky.; J. A. McBride, Buell Engineering Co., Inc., 
New York, N. Y.; Edward Salner, Koppers Company, Inc., 
Metal Products Division, Baltimore, Md.; Richard 
O’Mara, Western Precipitation, Los Angeles, Calif.; W. O. 
Vedder, Pangborn Corporation, Hagerstown, Md.; C. E. 
Beaver, Research Corporation, Bound Brook, N. J.; C. B. 
Schneible, Claude B. Schneible Co., Detroit, Mich.; Ed- 
ward J. Girk, Torit Manufacturing Co., St. Paul, Minn. 





ASRE CONVENTION 


held at New Orleans. D. Wile twice winner of 
Wolverine Award. New chapter formed in Canada. 


Edward Simons, consulting engineer of San Francisco, 
Calif., was installed as the new president of the American 
Society of Refrigerating Engineers at its annual conven- 
tion held at New Orleans, La., December 2 to 5, at which 
550 members and guests registered. The other new off- 
cers of the society are: 

First vice-president—R. C. Jordan, professor and head 
of the Mechanical Engineering Department, University 
of Minnesota. 

Second vice-president — Arthur J. Hess, member of 
Hess-Greiner & Pollard, Los Angeles, Calif. 

Treasurer—D. K. Tressler, scientific director of the 
Quartermaster’s Food and Container Institute, Chicago, 
Illinois. 

During the convention special conferences or sym- 
posiums were held on low temperatures. domestic re- 
frigerator engineering, industrial insulation applications, 
and packaged air conditioners. At each of these con- 
ferences a group of papers pertaining to a particular 
topic was presented, followed by open discussion. 

There was considerable interest in a paper by Dr. L. 
E. Brownell of the University of Michigan on Food 
Sterilization by Atomic Energy because of the possible 
influence this development may have on the refrigeration 


field. 


e AWARDS.—Daniel D. Wile, chief engineer, Refrigerat- 
ing Engineering, Inc., Los Angeles, Cal., was awarded 
the Wolverine prize for his paper on Design of Small Air 
Conditioning Systems to Maintain Comfort During Me- 
dium Humid Weather. This marks the second time that 
Mr. Wile was presented with the Wolverine Award and 
the first time in the society’s history that one man was 
so honored two different years. 

Thomas J. Lopiccolo, chief engineer, Bowser, Inc., 
Terryville, Conn., received the best section paper prize 
for his paper on Low Temperature Refrigeration Systems. 
e BUSINESS.—During the business part of the convention, 
it was decided to name a committee to investigate the 
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AUTOMATIC CONTROLS 
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PERFORMANCE 
DEPENDABILITY 


SAFETY FEATURES 
EASY INSTALLATION 
QUICK ADJUSTMENTS 
SIMPLIFIED WIRING 
ON SERVICE 


THE MERCURY SWITCH IS A FEATURE IN MERCOID CONTROLS. 
THE REASON FOR THE MERCURY SWITCH IS THE ADDED SAFETY- 
BETTER PERFORMANCE AND LONGER CONTROL LIFE-ALL OF 
WHICH ARE IMPORTANT WHEREVER CONTROLS ARE REQUIRED 


used on a variety of industrial 
applications involving iaal-Merolalane) 
of Temperature, Pressure, Liquid 
Level] Etc. * Hermetically sealed 
mercury switches used exclusively 
CATALOG SENT UPON REQUEST 
THE MERCOID CORPORATION - 4203 BELMONT AVENUE - CHICAGO - 41 - ILLINOIS 
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question of what to do regarding future publication of 
Abstracts. Clifford F. Holske was appointed chairman of 
this special committee. 

The administrative work of the society will be divided 
to give each of the two vice-presidents supervisory duties. 
All of the five technical committees will come under the 
direction of one of these officers and all the committees 
dealing with the administrative work of ASRE will be 
under the guidance of the other. 

A charter is to be granted to Vancouver, B. C., making 

this the second ASRE section in Canada. Charles T. 
Hamilton, consulting engineer, Vancouver, is the new 
section chairman. A charter was formally presented to 
the Indianapolis section, which had at a previous con- 
vention been voted into the family of ASRE sections. 
e COMING MEETINGS.—The 1952 spring meeting will be 
held the first week in June at the Hotel Biltmore, Atlanta, 
Ga. The next winter meeting is scheduled for New York 
City with headquarters at the Hotel Commodore. 





PAD REORGANIZATION 


sets up materials division to ease procurement of 
critical components. 


Reorganization of the Materials Division of the Pe- 
troleum Administration for Defense to emphasize pro- 
curement of critical components has been completed. 
Under the new set-up, the various branches of the Ma- 
terials Division have been realigned. 

One principal purpose of the reorganization is to im- 
prove liaison with the Defense Production Administra- 
tion and the National Production Authority, in order to 
keep these agencies advised of PAD’s requirements for all 
major material items and to keep PAD’s operating divi- 
sions advised as to the availability and lead time of all 
materials and equipment in short supply. 

@ FUNCTIONS.—Accordingly, functions of the various 
branches of the division engaged directly in materials 
procurement have been regrouped in such a way as to 
parallel the organization of industry divisions in NPA. 

Following are the branches: 

(1) Facilities and Construction Branch: Responsible 
for processing of applications for construction projects 
and scheduling of production of “B” products. 

(2) Metals and Minerals (Controlled Materials) Branch: 
Responsible for procurement of controlled materials (steel, 
copper and aluminum), as well as tin, lead and zinc, and 
for scheduling of production of line pipe and oil country 
tubular goods. 

(3) Industrial Equipment Branch: Responsible for pro- 
curement of engines, turbines, machinery, tanks and ves- 
sels, and for general components, industrial and electrical 
equipment, and supplies. 

(4) Specialty Equipment Branch: Responsible for pro- 
curement of scientific, technical and communications 
equipment and supplies, and for ordnance, shipbuilding, 
and service equipment and consumer durable goods. 

(5) Chemicals, Containers, and Packaging Branch: Re- 
sponsible for procurement of chemicals, containers and 
packaging used in the oil and gas industry and for process- 
ing requests from chemical manufacturers. 

(6) Oil Field Equipment Manufacturers Branch: Re- 
sponsible for procurement of materials required by manu- 
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facturers of oil field machinery and equipment. 

e CHANNELS.—Under the reorganization, branches of 
the Materials Division in the materials procurement 
group will concentrate, through contact with industry 
divisions of NPA and DPA staff, as well as through 
direct contact with industry, on procurement of controlled 
materials and “bottleneck” Class B items, in order to 
minimize delays and interruptions in the programs ap- 
proved by the operating divisions of PAD. 

Except in the case of oil field machinery and equip- 
ment and chemicals, all requests for priorities assistance, 
whether for new construction projects or for MRO (main- 
tenance, repair and operating) materials, will be handled 
initially by PAD’s operating divisions. 

There will be a Foreign Materials Branch, made up of 
a Production Section, a Refining Section, and a Trans- 
portation and Distribution Section. 

Because of the complexity of the foreign materials 
procedures, which entail close cooperation among PAD, 
the Office of International Trade of the Department of 
Commerce, the Economic Cooperation Administration, 
the State Department, NPA, DPA, and the military serv- 
ices, the Foreign Materials Branch will continue to oper- 
ate as a programming and coordination unit. 





INDUSTRIAL ATMOSPHERES 


to be topic at ASHVE annual meeting in St. Louis, 
Jan. 28-30; 12 papers and symposium on program. 


A symposium on the control of industrial atmospheres 
and 12 papers in the fields of air cleaning, air distribu- 
tion, warm air heating, building heat loss and heat gain 
and physiological research, will be presented at the 58th 
annual meeting of the American Society of Heating and 
Ventilating Engineers in St. Louis, Jan. 28-30. The 
Statler and Jefferson hotels will be headquarters for the 
gathering which is expected to have an attendance of 
over 1,000 members. 

W. N. Witheridge, ventilation consultant to General 
Motors Corp., and chairman of the ASHVE Technical 
Advisory Committee on Industrial Ventilation, will act 
as moderator of the symposium. Technical sessions will 
be held in the mornings and afternoons with the excep- 
tion of Monday, the opening day, when the morning 
will be given over to committee meetings. Registration 
will begin on Sunday, Jan. 27, at the Statler. The council 
and various committees will also meet on Sunday. 

e@ SPEAKERS.—The meeting will be officially launched 
Monday afternoon at a “Welcome Luncheon” which will 
be addressed by William “Bill” Veeck, new owner of the 
St. Louis Browns baseball team, the Mound City’s repre- 
sentative in the American League. Mr. Veeck’s topic will 
be “Engineering a Pennant Winner.” The speaker at the 
annual banquet on Wednesday will be Ralph Carney, 
of Wichita, Kans., who will talk on “New Strength for 
America.” 

e AWARD.—The society's F. Paul Anderson Medal, 
awarded from time to time to ASHVE members for 
notable scientific achievement or outstanding services in 
the heating, ventilating and air conditioning field, will 
be presented at the banquet by President Lauren E. Seeley. 
Installation of the 1952 officers of the society will be 
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BUILT TO MEET MODERN 
INDUSTRIAL REQUIREMENTS 

FOR CONTINUOUS HEATING SERVICE 
UP TO 150 POUNDS STEAM PRESSURE 


Horizontal Type 


Ceiling suspension type with heavy duty welded steel fin-and- 
tube heating element. The rugged arc-welded construction 
out-performs and outlasts heating elements made of thinner 
non-ferrous metals. Avoids their expansion-contraction faults, 
yet has the same BTU efficiency. Ten basic sizes with capacities 
from 30 Mbh to 490 Mbh. Totally enclosed motors. (Extra heavy 
non-ferrous coils also available.) 


Vertical Projection Type Also Available 
For efficient heating from high-ceiling areas—for door heaters 
over small openings—or where the horizontal type Comet 


Heater is not applicable. Ten basic sizes; capacities from 27 
to 332 Mbh. 


WRITE FOR BULLETINS 
No. 513 HORIZONTAL TYPE 
No. 484 VERTICAL TYPE 


THE NEW YORK BLOWER COMPANY 


SALES OFFICES * 32nd STREET and SHIELDS AVENUE « CHICAGO 16 
FACTORY, LAPORTE, INDIANA 
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held at the conclusion of the last technical session. 

e@ COMMITTEES.—QOn behalf of the St. Louis Chapter of 

the society, Bruce L. Evans, general chairman of the com- 

mittee on arrangements, extended a cordial invitation to 
all members to come to the “city surrounded by the 

United States.” G. W. F. Meyers is vice chairman of 

the committee and W. J. Oonk is secretary. L. L. Hamig 

is president of the St. Louis Chapter. The arrangements 
committee chairmen are: Banquet, E. E. Carlson; enter- 
tainment, J. S. Rosebrough; finance, W. A. Klein; ladies, 

H. C. Sharp; luncheon, J. W. Cooper; publicity, C. H. 

Burnap; reception, J. H. Carter; sessions, C. E. Hart- 

wein; special events, J. F'. Naylor, Jr., and transportation, 

G. H. Bemarkt. 

@ PROGRAM.—The technical program is as follows: 

Monday, Jan. 28, 2:30 p.m. 

Venting Hot Water Heating Systems, by F. E. Giesecke. 

Self-Charging Electrostatic Filters, by H. A. Endres and 
W. T. Van Orman. 

Tuesday, Jan. 29, 9:30 a.m. 

Report of Committee on Research, by I. W. Cotton. 

A V-Wire Direction Probe, by H. B. Nottage, J. G. Slaby 
and W. P. Gojsza. 

Radiant Energy Emission of Atmosphere and Ground: 
A Design Factor in Heat Gain and Heat Loss, by G. V. 
Parmelee and W. W. Aubele. 

Isothermal Ventilation—Jet Fundamentals, by H. B. Not- 
tage, J. G. Slaby and W. P. Gojsza. 

The ASHVE Environment Laboratory, by Cyril Tasker. 
2:00 p.m. 
Symposium—Moderator: W. N. Witheridge, chairman, 

TAC on Industrial Ventilation, Detroit, Mich. 

Subject: Control of Industrial Atmospheres. 

Symposium Speakers: 

H. A. Mosher, Rochester, N. Y.; Integration of Process 
and Human Requirements. 

A. T. Waideloch and W. Hunting, Cleveland, Ohio; 
Controlled Atmospheric Conditions in Industrial 
Plants—Its Effect on Architecture and Plant Layout. 

R. P. Warren, Buffalo, N. Y.; Conversion of Require- 
ments into Practical Equipment for Ventilation and 
Air Pollution Control. 

R. A. Kehoe, M. D., Cincinnati, Ohio; Appraisal of 
Results by Occupants and the Community—Occu- 
pational Health and Air Pollution. 

Wednesday, Jan. 30, 9:30 a.m. 

Gas Is An Important Factor in Thermal Conductivity of 
Most Insulating Materials, by F. B. Rowley, R. C. 
Jordan, C. E. Lund, and R. M. Lander. 

Thermal Performance of Frame Walls, by G. O. Hande- 
gord and N. B. Hutcheon. 

Physiological Adjustments of Clothed Human Beings to 
Sudden Changes in Environment: First Hot Moist and 
Later Comfortable Conditions, by F. K. Hick, Tohru 
Inouye, R. W. Keeton, N. Glickman, and M. K. Fahne- 
stock. 

2:00 p.m. 

Warm Air Perimeter Heating, Part 1I—Temperature Drop 
in Ducts Embedded in Concrete Floors, by J. R. Jamie- 
son, R. W. Roose, S. Konzo, and H. T. Gilkey. 

Warm Air Perimeter Heating, Part I]]—Heat Losses 
From Floor Slab, by J. R. Jamieson, R. W. Roose, and 
S. Konzo. 

Performance of a Warm Air Radial-Feeder Perimeter-— 
Loop System in a Residence, by M. E. Childs, R. W. 
Roose, and S. Konzo. 
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PILOT GAS PRODUCER 


can gasify any bituminous coal to make either pro- 
ducer or synthesis gas. 


A cooperative research project leading to the develop. 
ment of an improved gas producer has reached the pilot- 
plant stage. The research objective is a producer that is 
capable of higher rates of gasification than producers now 
in use, that is more compact, more automatic, and which 
can readily gasify caking and non-caking coals. 


@ SPONSORS.—The pilot-scale producer has been set up 
at Battelle Memorial Institute where the research is being 
conducted. The design was invented by Elmer R. Kaiser, 
BCR’s assistant director of research. The project is co- 
sponsored in addition to BCR and Battelle, by six mem- 
bers of the Diesel Engine Manufacturers Association, the 
Glass Container Manufacturers Institute, The Pittsburgh 
Plate Glass Company, Westinghouse Electric Corporation, 
and The General Electric Company. 


e PROCESS.—The Kaiser producer first decakes the coal 
by a drastic heat treatment, then gasifies the resulting 
product in a deep bed. Ashes are removed in dry form, 
but slag tapping is possible. 

The inventor points at an important possibility, in addi- 
tion to the conventional one, for the producer’s eventual 
use. He says that if the producer can be used with steam 
and air, it can be used with oxygen and steam to make 
synthesis gas for the production of chemicals. Such an 
application could make an important contribution to the 
advancement of the gas producer industry and the science 
of coal gasification. 





NATURAL GAS PRICES 


may be set on area basis under plan advanced by 


OPS. 


Representatives of the Natural Gas industry met No- 
vember 26 with Office of Price Stabilization officials in 
Washington to consider a proposal to use area pricing in 
establishing ceilings at well head for dry gas in new fields. 


e AREAS.—OPS officials reported 16 applications for 
ceilings on new offerings of gas representing, in general, 
the same type gas in the same general area and subject 
to the same marketing conditions. A majority of the in- 
dustry men present agreed as to the feasibility of an area 
pricing plan. 

It was proposed that North Louisiana, South Louisiana, 
East Texas, the Gulf Coast and South Mississippi be con- 
sidered as a single area for the purpose of studying prices 
on new gas and that the Permian Basin in West Texas 
be considered as a separate area. No formal recom- 
mendations were made, however. 


e TRANSPORT.—Industry representatives told OPS of- 
ficials that transportation and development costs make 
it impractical to develop and market available gas in 
some areas and said that this factor should be weighed 
in setting ceilings for new gas if supplies are to be 
increased. 

O. D. Judd, chief of the OPS Petroleum Branch, in- 
formed the meeting that OPS would approach the prob- 
lem of pricing new gas at the dry gas level and would con- 
sider residual gas as a separate factor at a later date. 
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Paonacoil SINCE 1915 
FUEL OIL HEATERS 


Paraceil Vertical 
Type Tank Suction 
Heater. (For Buried 
Tank installations.) 












Paracoil Tank Suction Fuel 
= oe. For Preheating 
PARACOIL has been part and parce! of : 


| burner industry 
from its inception folave ME Mlalitaaloh isin mmeolde] ted with its needs! 


PARACOIL builds every s:ze and type of fuel oil heater used 0 
in the industry—with capacities to 3000 GPM or more, for = Steam ‘Servi 


; ‘ sure Service. 
bulk storage operation. You can standardize on Paracoil with- - wnt . made in self-Clearing 
: é Models.) 





out limitation 


PARACOIL heaters are correctly 

rated. Maximum heat transfer Dr e sse Paracoil “U’’ Tube 

operating life at top output—and freedom from service shut 4 Fuel Oil Heater. For Be 
Water Line Service. 


downs—are annual dividends with Paracoil Fuel Oil Heaters 


PARACOIL prices are right. Mass production of standar 


vee : ees ae Eyal ; vs Paracoil Line 1 Oil 
models is the answer neexy factory stocks permit ra" . Heater. For Bu ion 
delivery on catalogued models and sizes Operation. 


DAVIS ENGINEERING 


CORPORATION 
1058 EAST GRAND STREET ELIZABETH 4, NEW JERSEY 


Cooling Towers of all sizes and types 
: by Binks a 


Binks cooling towers are engineered to give 
you maximum heat transfer...to save you 
money on purchase, erection, operation and 
maintenance costs. They slash your cooling 
water bills to zero. 

With hundreds of standard Binks towers from 
which to choose, you can meet specific require- 
ments without the expense of a custom-built 
tower. 

Thousands of Binks towers, operating under 
widely varied conditions, have proved their 
superiority in cooling water from refrigeration 
and air conditioning compressors and water 
jacketed engines; also for efficient cooling of 
fluids in food and chemical processing, and 
manufacturing applications. 





























Send today for Bulletins describing in detail 
Binks full line of natural and mechanical 
draft cooling towers. State capacity 

required. Binks Manufacturing Company, 
3120-38 Carroll Ave., Chicago 12, Ill. 





Binks mechanical draft cooling 
towers are made in several models 
with capacities from 3 to 1000 ‘tons 
of refrigeration. 


| 
a 


EVERYTHING FOR WATER COOLING - NATURAL AND MECHANICAL DRAFT COOLING TOWERS + INDUSTRIAL SPRAY NOZZLES 


foe ee le eg | 
REPRESENTATIVES IN ALL PRIMCIPAL CITIES - SEE YOUR CLASSIFIED GaP DIRECTORY 
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Binks natural draft cooling towers 
are available in many sizes with ca- 
pacities from 2.4 to 480 tons of 





tefrigeration. 
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WINDOWLESS BUILDING 


to house air conditioned offices in stainless steel 


sheath. 


What is believed to be America’s first “wrap around” 
stainless steel office building is rapidly taking shape in 
Pittsburgh. 


e STEEL.—The roof and all four sides of the four-story 
structure will be sheathed in stainless steel, except for 
door openings and a contrasting trim of colored tile at 
the base. The air-conditioned building will be windowless. 
Photo murals and special painting and lighting will be 
used on interior walls to give an effect of distance. 
Under construction for Heppenstall Co., steel forgings 
manufacturer, the building represents an enlargement 
and modernization of its two present office buildings, a 
four-story structure on Hatfield St., near 46th, and a 
three-story annex across a courtyard in the rear. 


Windowless, stainless steel and tile exterior of new Heppenstall 
Co. office building in Pittsburgh. 


A new central unit, replacing the courtyard, will com- 
bine the present two buildings, previously linked only by 
an enclosed passageway. A fourth floor is being added to 
the annex to make its height uniform with that of the main 


building. Floor space will be increased approximately 
30%. 


e WINDOWS BLOCKED.—The original exterior was of 
brick with limestone trim, and had dozens of windows. 
Already every window has been covered over, in prepara- 
tion for placing the new trim of stainless steel and tile. 

The tile, of a dark mottled texture resembling granite, 
will rise nine feet above the pavement and the stainless 
steel above that. There will be modern doorways at the 
front and one side. The only other openings will be at 
small balconies at the rear of each upper wall, necessitated 
for fire protection. 

The entire building will be air conditioned and the 
amount of lighting will be increased to compensate for 
the loss of daylight. Large photo murals will be used on a 
number of the interior walls, and special painting on 
others. 

Air conditioning and efficient lighting make office win- 
dows unnecessary, John P. Roche, executive vice-president, 
believes, pointing to experience with the Heppenstall 
Memorial Research Laboratory, half a block away, built 
in 1946. 


“This building does not have a single window, but 
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HERMAN NELSON 


Direct Drive 
Unit Blowers 
are available in 
11 models.Wheel 
size from 6” to 
11”. Choice of 
speeds available 
in each size. 
These units may 
be mounted on 
floor, wall or 
ceiling. 


Belt Drive Propel- 
ler Fan. These ver- 
satile units deliver 
maximum amount of 
air effectively... 
quietly. Operate 
horizontally or ver- 
tically. Wheel diam- 
eters from 24" to 54”. 
Capacities up to 
36,000 c.f.m. 


Centrifugal Fans 
for every Class 
I or Class II use. 
Equipped with stat- 
ically and dynami- 
cally balanced air 
wheels of most ad- 
vanced design. More 
than a hundred sizes 
and speeds. Extra 
quiet in operation. 


ACCESSORIES 


All Herman Nelson Centrifugal Fans 
and Unit Blowers are available for 
any discharge and rotation. Weather- 
proof covers, vibration dampeners, 
access doors, drain connections, 
inlet screens, inlet vane control, 
outlet dampeners and acid resistant 
finish available. 


Write for detailed infor- 
mation about any type 
Herman Nelson Fan 

to Dept. HV-1. 


HERMAN NELSON 


Division of AMERICAN AIR FILTER COMPANY, INC. 
AOLING, ILLINOIS 
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Here is the most diversified line of 
packaged centrifugal fans available. 
There are 103 models with capacities 
from 360 to 18,300 c.f.m. There are 
direct drive, belt drive, slow speed 
and non-overloading types, each 
carefully designed to do a specific 
job well. More and more architects, 
engineers and con- 
tractors are speci- 
fying and installing 
Herman Nelson 
Unit Blowers for 
the wide range of 


models insures a unit of the exact 
capacity needed. Herman Nelson 
Unit Blowers are compact, easy to 
install and have inherent ability 
to deliver or exhaust large quan- 
tities of air efficiently. 

Herman Nelson Unit Blowers 
pace the field because constant en- 
gineering development and re- 
search has resulted in functional, 
highly efficient units—the result of 
45 years of experience in the pro- 
duction of heating and ventilating 
equipment. 


You can judge a unit blower by its fan wheel 


The heart of every unit blower is its fan wheel and here 
is where Herman Nelson superior engineering shows 
up. All the latest findings of aerodynamic science are put 
to work in the design of these fan wheels. 


Every fan wheel installed in Herman Nelson Unit 
Blowers is statically and dynamically balanced before 
assembly. After assembly, the entire unit is carefully 
tested at the speed it is to operate within the system. It is 
also tested at maximum recommended speeds. 


HERMAN NELSON 


Division of AMERICAN AIR FILTER COMPANY, INC. 
MOLINE, ILLINOIS 
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read low surface temperatures 


in 9 Secontle 


® 
on all jobs The Alnor Type 2300 is sturdy, self 


contained, easily carried and used anywhere. You'll find this 
instrument invaluable for balancing hot water heating systems, 
checking floor, wall or ceiling temperatures in panel heating 
systems, measuring temperature of refrigerated coils, insulation 
and all other low temperature surfaces. 


quick accu racy Specially designed from Alnico 


magnet to the finest of quick-reacting thermocouples, the 2300 
assures the highest standards of speed, accuracy and depend 
ability—you can read any low surface temperature in 3 to 5 
seconds under most conditions. 


saves money The speed and precision eliminate 


time-wasting rechecking of heating systems. It is a direct reading 
unit—no conversion tables, balancing slide wires or batteries 
are necessary. It’s easily read and understood— promoting 
greater accuracy. 





Send Coupon For Full Information 


Ilinois Testing Laboratories, Inc. 
Room 514, 420 N. LaSalle St., Chicago 10, Illinois 
Please send me a copy of Bulletin 2146. 





workers quickly forget that fact,” he says. “It is always 
sunny inside, with no depressing dark days.” 

He believes that when the photo murals are up, the 
lighting adjusted, and the special painting completed, it 
will be hard to realize that there are no windows. 

K. R. Crumpton, of Hoffman and Crompton, Pittsburgh, 
is the architect. E. Hoffman Co., Wilkinsburg, Pa., is in 


charge of the construction, expected to be completed early 
in 1952. 





HEAT PUMPS 


tested in trial service for homes will be introduced 
by Westinghouse. 


In the winter of 1950-51, a three-hp, air-to-air heat 
pump was thoroughly tested, primarily for mechanical 
performance. With that experience in hand three new 
units—two 5’s and a 3—incorporating several improve- 
ments were built. These are in actual service in homes 
in Florida, Texas, and Virginia this winter to accumulate 


heating and cooling performance under various conditions 
of weather. 


e FROSTING.—Tests on the earlier unit show that the 
frosting problem is not as serious as was thought it might 
be. Thus, it is not necessary to apply heat at low tempera- 
tures to prevent frosting. Also, it is found that the practical 
limiting temperature of operation is not around freezing 
but that the unit can be operated continuously down 
through zero—but with declining heat delivery, of course. 
If heat delivery reaches a predetermined minimum, resis- 
tance heaters provide additional heat to maintain comfort. 
e CONTROLS.—In these heat pumps a single thermostat 
determines whether the heat pump is used to cool the room 
air, to warm it, or whether supplemental heat from the 
resistance elements is needed. The pump operation is 
changed from heating to cooling by a simple four-way 
automatic valve. Because this valve employs slots in a 
piston it offers almost no restriction to gas flow compared 


with valves employing valve stems and seats to uncover 
ports. 





© Morrison Steel Products, Inc., Buffalo, is rushing work 
on an expansion program costing in excess of $1.5 million 
in buildings and equipment. Morrison moved to its 
location in 1938, a building of 90,000 sq ft at that time; 
additions and expansions have added 260,000 sq ft, a 
total production space of 350,000 sq ft. To fill a backlog 
in defense orders, the 39-year old company is adding 
120,000 sq ft of space and purchasing new equipment, 
including heavy presses. More workers are being added 
to the 500 now on the payroll. 

e Built expressly to house its recently established ap 
pliance Controls Division, a new plant has been completed 
on the property of General Controls Co., Glendale, Calif. 
The new facility, which covers 15,000 sq ft of working 
space, will be devoted to the manufacture of appliance 
controls for gas ranges, water heaters, room heaters, and 
other appliance specialties. 
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Peniorey Braxipy \IT WILL PAY YOU 


WOK ORILLES wife to measure 
steam consumption! 
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PERFORATED 
METAL 


H & K GRILLES may be found in most 
honored and conspicuous locations in 
the largest and finest buildings in the 
country . . . chosen for their master 
craftsmanship and beauty of design. 

H & K GRILLES have become the 
standard for a great many architects 
and designers because the patterns are 
all handsome and the wide selection 
provides for all periods of design both 
classic and modern. 

H & K GRILLES may be obtained 
of steel in all patterns. The use of 
Aluminum, Stainless Steel and Bronze 
is now restricted because of the de- 
fense effort. Information and recom- 
mendations will be gladly furnished 
without obligation. 


H & K produces perforated metal for 
industrial applications. 


a ladlatiicls & iste) BK 
t-te -y Gait ne orey DY 


eet ee Fi 
| 
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5664 FILLMORE ST., CHICAGO 44, ILLINOIS 
114 LIBERTY ST. NEW YORK 6, N. Y. 





How to promote 


j | greater PER-MAN = = FEATURES 


+—s—}+— | 
ae law productivity! ; No stuffing box to leak or 
aN’ cause friction 
High accuracy over wide 
range, within +2%of actual 


iis A flow 
Well-veintilated working a laa 
environments contribute to faster, : “ : Open upper limit’’, tem- 
better defense production. _ . porary overload capacity of 
Western Rotary Turbine Ventilators a 150% 
provide constant, round-the-clock Is self contained and self 
exhaust without power. A 2-mph f ed 
breeze keeps your Western Rotary i operat 
System in operation. Lifetime \ As easy to install as a valve 
guaranteed bearings are both or fitting 
mounted on the same axis... 
always stay in alignment. 
Throat sizes 6” through 48”, : 
with the clean, low silhouette 
progressive industry d d 





biiikis i atti For engineering report 
omplete, up-to-the-minute informa- “ ’ * 
tion, sizes, capacities, and prices Here's how to save heating 


on all Western equipment upon steam”, write Builders- 
request. In 1951 SWEETS and A.E.C, Providence, Inc. (Division of 
Available from your Builders Iron Foundry) 469 
fanerte whetenster's stock Harris Ave., Providence 1, 

Rhode Island. 


ALWAYS ON THE JOB — NEVER ON THE PAYROLL 


WESTERN ENGINEERING & MFG. CO. 


1726-28 E. WASHINGTON BLVD., LOS ANGELES 21, CALIF 
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DEPENDABILITY 


Mlustration above shows Fig. 0405, Outside Screw 
and Yoke, Flanged End, Iron Body Gate Valve, 
with Adjustable Sprocket Rim with Chain Guide. 


ROVEN dependability —the proven record of 
Fairbanks valves—is your best guarantee of 
uninterrupted service in the tough installation—as 
in any installation. 
Specify Fairbanks 125-pound Iron Body Gate 
Valves for your tough assignments—be certain of 
dependable service. 


Fairbanks Iron Body Gate Valves are bronze 
mounted both with inside non-rising screw 
and outside screw and yoke. Available with 
screwed or flanged ends. Bodies and bon- 
nets are made of high strength alloy cast 
iron. Wedges in the 2” to 4” sizes are of 
solid bronze; in larger sizes, to 24”, the 
wedges are of alloy iron with rolled in 
bronze face rings and bronze bushed stem 
connections. The threaded bronze seat rings 
are screwed into the body at an angle con- 
forming to the taper of the wedge. 


ne ce k 
Fairban oS 


NEW YORK 3, N.¥. 


393 LAFAYETTE STREET ° 


Cae Codaal Ga 
* Pittsburgh 22 


* Boston 10 
York 3 


TRUCKS © CASTERS © DART & PIC UNIONS © VALVES 
120 





J. P. COSGROVE 


American-Standard executive dies; had worked up 
from machinist to vice president. 


J. Phillips Cosgrove, executive vice president of Ameri- 

can Radiator & Standard Sanitary Corp., died December 
13 at Presbyterian Hospital in New York after a brief ill- 
ness. Mr. Cosgrove was 54 years old at the time of his 
death. He resided in Locust, N. J. He was born in Jersey 
City, N. J., on May 17, 1897. Following his graduation 
from high school he enrolled in Stevens Institute of Tech- 
nology. He left school before his graduation to participate 
in World War I. Instead of returning to school after the 
war, he got a job as a machinist in the Bayonne plant 
of the American Radiator Co. Within a year he had 
advanced to a foreman’s position, and a year later entered 
sales work in the firm’s export division. 
e EXPORT MANAGER.—In 1929, the year American 
Radiator Co. merged with Standard Sanitary Mfg. Co. 
to become American Radiator & Standard Sanitary Corp., 
Mr. Cosgrove was appointed export manager. Seven years 
later he was sent to Europe to serve on the board, which 
directed operations of the firm’s European affiliates. 

The advent of World War II caused Mr. Cosgrove’s 
recall to New York in 1940, and for the next five years 
he served as director of European divisions. In 1945 he 
was elected vice president in charge of the foreign divi- 
sions and served in that capacity until early in 1951 
when he was named executive vice president. Since 1945 
he had been a member of the corporation’s board of 
directors and also served on the executive committee for 
the past four years. 

In appreciation for meritorious service, the Government 
of France made Mr. Cosgrove a Chevalier of the French 
Legion of Honor in 1950. He was also a member of the 
American Society of the French Legion of Honor. 





© Robert H. Pratt, has been appointed product manager 
for oil and electric appliances for the Controls Division 
of the Perfex Corp. Mr. Pratt has been manager of ap- 
pliance and accessory control sales. 


e John H. Bartol, director of the air recovery division of 
the W. B. Connor Engineering Corp., has been elected 
a vice-president. 


e Buffalo Forge Co. has announced the election of two 
assistant vice presidents, Theodore M. Dillaway, 37, and 
George B. Kellogg, 38. Mr. Kellogg started work for 
Buffalo Forge Co. in 1940, and in recent years has been 
assistant production manager. Mr. Kellogg previously at- 
tended the Buffalo Public Schools, Nichols School, Cornell 
University and University of Buffalo Night School courses. 
Mr. Dillaway also came to Buffalo Forge Co. in 1940, in 
the credit department. Following a period in the federal 
and marine engineering sales department and machine 
tool sales, Mr. Dillaway returned to the credit department 
and has been assistant secretary for several years. Mr. 
Dillaway received his education in William Penn Charter 
School in Philadelphia and the Wharton School of Com- 


merce and Finance, University of Pennsylvania. 
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BUY The DIFFERENCE 
...at No Extra Cost 


Only Airsan offers you ALL these filtering features— 
e galvanized steel frames 
bronze welded corners 
drain slots for quick, easy cleaning 
expanded metal face plates act as lint arrestors 


Airsan Air Filters are viscous type, permanent and 
cleanable. Write for free bulletins. 
































Air Filter Corporation 


108 H NORTH WATER ST. @ MILWAUKEE, WIS. 
Canadian Representative 
DOUGLAS ENGINEERING CO., LTD., MONTREAL 


A Few Distributorships Available. Write for Details. 











NEW SKINNER DEVELOPMENT 


for Domestic Oil Burners 


ae WA VAN I OY 





NEW V2-500 
TIME DELAY VALVE 





HELPS ELIMINATE 
SOOT & BACKFIRES 
* 

SMALL & COMPACT 


WEIGHT ONLY 9 OZ. 


* 
SAFE & SURE 
* 
SAVES FUEL 
* 


UNDERWRITERS’ 
APPROVED 


* 
Low COST 
* 
PROMPT DELIVERY 


This outstanding new Skinner develop- 
ment promises new customer satisfac- 
tion whether installed on new or old 
oil burners. The V2-500 operates as 
follows: After blower, motor and pump 
start, the valve delays 5 to 6 seconds 
before releasing oil. At end of heati 3 
cycle, valve closes instantly preventing 
combustion while motor, pump and fan 
coast to a stop. This assures adequate 
air volume at start of combustion cycle, 
improves draftand helps eliminate sooty 
conditions. Valve is two-way normally 
closed; rated at 115 p.s.i. max. Coil is 
continuous duty rated at 9 watts max. 
Write for details and low prices! 


THE SKINNER CHUCK COMPANY 


136 Belden Ave., Norwalk, Conn. 
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= AGilAl AIR MEIER 


For Accurate 


Measurement of 4 
Air _— - 


Based on the hot ther- 
mopile principle, the 
AGITAIR Meter gives 
instantaneous accurate 
measurements of air 
velocities as low as 5 
fpm, and as high as 
4000 fpm. It is inher- 
ently stable, does not 
waver or jerk and un- 
like many resistance type hot-wire instruments it is free from 
errors caused by temperature variations, radiation effects and 
lead resistance. For taking static pressure readings from 0 to 
4” wg, a special attachment is provided. The simplicity and 
utility of the AGITAIR Meter make it useful for many 
diverse applications. 


Write for Bulletin AM-100 


AIR DEVICES Ane. 


17 East 42nd Street 


Low Velocity Range: 0-750 fpm 3 
High Velocity Range: 750-4000 fpm 
Pressure Range: 0-4 inches water 


A ff r 
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York County Home Annex, York, Po. Architect: 
Clair S. Buchart, York, Pa. Engineer: William K. 
Hood, York, Pa. Heating Contractor: C. C. Kottcamp 
& Son, York, Pa. Floor type Radiant Heating System 
divided into 13 zones, each controlled by type STA-1 
Sorcotherm controls and “Thermoray" comfort 





A 
122 


thermostats. 


@ The heart of the 
Sarcotherm control 
system for radiant or 
forced hot water 
heating is this unique 
control valve. {It is 
actuated by liquid ex- 
pansion thermostats, 
one located outside 
the building and one 
in the valve itself. 
Between them they 
anticipate changes in 
heat loss ratio, thus 
maintaining comfort 
temperatures under 
all conditions. 





Sarcotherm 





RTE Sy AS ANUEACTURER 
CO-OPERATION 
results in perfect comfort 


with 


Sarcotherm 


RADIANT HEAT CONTROL 


Here is a striking example of 
the advantages of close cooperation 
between the architect's designing 
engineer and an equipment manu- 
facturer who not only offers com- 
plete weather compensated control 
systems for hot water and radiant 
heating, but can supplement this 
with 30 years’ experience and the 
most complete line of accessories 
for all types of heating. 


In the case of York County Home 
Annex illustrated, engineer Wil- 
liam K. Hood, York, Pa., designed 
a radiant heating system divided 
into 13 zones, each individually 
controlled by Sarcotherm. 


An important feature of the control 
system is the unique “Thermoray,” 
a very sensitive heat loss thermo- 
stat, influenced by both radiation 
and convection. 


Sarcotherm also regulates supple- 
mentary baseboard heating, and 
unit heaters. 


Send us your next problem—there is 


- no obligation. Or write for com- 
- plete catalogue. 


CONTROLS, INC. 


EMPIRE STATE BUILDING - NEW YORK 1,'N. Y. 


S A RCO 


PRODUCT 





e The appointment of Joseph L. Armstrong as manager 
of the air-conditioning sales section of the Crosley Divi- 
sion of Avco Manufacturing Corp., has been announced. 
Mr. Armstrong’s appointment follows the recent an- 
nouncement that arrangements had been completed under 
which the Fedders-Quigan Corporation will manufacture 
room air-conditioning units to Crosley design and speci- 
fications at the Buffalo plant of Fedders-Quigan and 
would be available for the 1952 air-conditioning sales 
season. Sale and distribution of the new Crosley air-con- 
ditioning units will be handled through the existing 
Crosley organization of franchised distributors and deal. 
ers, the announcement stated. 








Canadian Degree-Days for November, 1951* 











Newer Cumulative 

City Sept. 1 to Nov. 30 

1951 | Normal} 1951 Normal 

Calgary, Alta. ......... 1126 1122 2679 2276 
Charlottetown, P.E.l..... 822 858 1568 1619 
Crescent Valley, B.C... 996 981 2052 2039 
Edmonton, Alta. ...... 1302 1215 2811 2406 
Fort William, Ont. 1320 1143 2548 2219 
Grande Prairie, Alta..... 1314 1218 2872 3011 
Halifax, N. S. ........ 690 789 1261 1477 
London, Ont. ......... 1044 843 1703 1477 
Medicine Hat, Alta...... 1026 1104 2276 1972 
Moncton, N. B. ........ 880 936 1703 1813 
Montreal, P. Q. ....... 1003 948 1714 1689 
North Bay, Ont. ....... 1224 1528 1276 1975 
Ottawa, Ont. ......... 1083 984 1875 1783 
Penticton, B. C. ....... 840 813 1588 1553 
Porquis Junction, Ont... 1380 1266 2703 2462 
Prince George, B. C..... 1173 1068 2601 2253 
Quebec City, P. Q....... 1065 1050 1878 1977 
Regina, Sask. ......... 1400 1355 2739 2557 
St. John, N. B......... 816 870 1501 1698 
Saskatoon, Sask. ....... 1452 1305 2899 2482 
Toronto, Ont. ......... 901 817 1451 1489 
Vancouver, B. C........ 670 657 1349 1350 
Victoria, B. C. ........ 605 462 1321 1172 
Windsor, Ont. ......... 942 795 1421 1274 
Winnipeg, Man. ...... 1372 1302 2559 2376 





*These data are ba ge ~ — gg. of = Meteorological Division. 
Service Branch epartment 0! nspo! 
Attn “‘Depertment reports slight revisions in the figures. for September an one 
as published in last month’s issue. Corrected figures are: Montreal, pe Q.. 

for October; Prince George, B. C., 510 for September. 








GETTING PERSONAL 


David Goldenberg (Conditions that 
Promote Heat Pump Evaporator 
Frosting, page 61) was born in 
Leaview, Wash. During World War 
II he served as a U. S. Merchant 
Marine Cadet. In 1948 he received 
his B. S. in M. E. degree from the 
University of Washington and in 
August, 1951, his M. S. in M. E. 

The thesis presented in partial ful- 
fillment for his M. S. degree is on 
Heat Pump Evaporator Frosting and D. Goldenberg - 
its Effect on Heat Transfer. His article is based on this 
thesis. 
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HEATING AND VENTILATING'S 


ENGINEERING DATABOOK 
—by CLIFFORD STROCK 
Essential working data and practical information on heating, 
piping, air conditioning, ventilation, air sanitation and refrigera- 
tion for design, installation and operating engineers. Time- 
saving tables and large scale charts greatly simplify everyday 
estimating and design problems. 
576 pages, 8Y," x 11”, $7.00. Canadian or foreign 
postage, 80¢ 


SNOW MELTING—»y T. NAPIER ADLAM 


A valuable handbook of correct, tested practice that covers the 
steps in planning, designing, building and operating snow melt- 
ing systems of all sizes and types. Time-saving charts, tables 
and graphs give all the necessary data and simplify every step 
from preliminary planning to final operation. 
224 pages, 189 illustrations, $4.50. Canadian or foreign 
postage, 40¢ 


DESIGN OF INDUSTRIAL 
EXHAUST SYSTEMS—y JOHN L. ALDEN 


How to design, build or buy an exhaust system that will per- 
its functions adequately and economically, and meet the 
Tequirements of law and industrial hygiene. Covers flow of 
fluids—hood forms—air flow through hoods—pipe resistance— 
piping design—dust separators—low pressure conveyors—centrif- 
ugal exhaust fans—structural details—field measurements and 
their interpretation. 
252 pages, 122 illustrations, $3.50. Canadian 
or foreign postage, 35¢ 












Please send me the books checked below: 


O RADIANT HEATING 


0 DESIGN OF INDUSTRIAL 
EXHAUST SYSTEMS 


O FUEL OIL MANUAL 


ENGINEERING DATABOOK 
(1) METHODS OF JOINING PIPE 


a ns ees wee ee Rad ous eee 

I od, un nw cewn ace cumin ieteien Ue aadee ane 

ecw sect sc vrenavirserrieceiemts Zone. .... 
ke SORT crore rrr Firm* 


el). mae ---------- 


HEATING AND VENTILATING, 148 Lafayette Street, New York 13, N. Y. 


1 HEATING AND VENTILATING'S(] SNOW MELTING 


O AIR CONDITIONING 
ENGINEERS’ ATLAS 


(1 INDUSTRIAL HEAT TRANSFER [] CONTRACTS SIMPLIFIED 


Pe 


cere 


*This information would be appreciated for our records. 


TECHNICAL BOOKS 


Written by outstanding authorities, and pub- 
lished by HEATING AND VENTILATING, 
these books give Engineers, Contractors, Stu- 
dents and Architects clear, concise answers to 
many heating, ventilating and air conditioning 
problems. Use the convenient coupon below to 
order these books direct from the publisher. 


METHODS OF JOINING PIPE 
—by J. E. YORK 
In no other book will you find so much detailed in- 
formation on standard and special joints for all types 
of metallic, glass, tile, plastic and concrete pipe. Also 
included are data on joints designed to take up move- 
ment due to expansion and contraction. Written by a 
mechanical engineer with many years’ experience. 
236 pages, 249 illustrations, $3.00. Canadian 
or foreign postage, 40¢ 


RADIANT HEATING — 2nd Edition 
—by T. NAPIER ADLAM 

The basic principles, the experience-proved facts, the practical 
working data on applications of radiant energy for heating and 
cooling. Facts and figures can be applied directly in designing 
and installing radiant heating systems. A dependable manual for 
the engineer, contractor or architect who needs reliable informa- 
tion on this. important .subject. 

504 pages, 337 illustrations, $6.00. Canadian 

or foreign postage, 50¢ 


AIR CONDITIONING ENGINEERS ATLAS 
—by CLIFFORD STROCK 
Climatic data for the solution of design and operating problems 
in winter heating and summer cooling throughout the United 
States. Zoned maps in colors and tables with data for larger 
cities. 
72 pages, 18 maps in color, $2.00. 


FUEL OIL MANUAL—y PAUL F. SCHMIDT 


Covers characteristics and uses of every type and grade of fuel 
oil. Explains the meaning of each oil property, and shows how 
this information is applied in selecting, handling and burning 


fuel oil. 
160 pages, 34 tables, $3.50. Canadian 
or foreign postage, 40¢ 


INDUSTRIAL HEAT TRANSFER 
—by F. W. HUTCHINSON 
A combined text and reference book that provides time-saving 
working graphs for the direct solution or most commonly en- 
countered problems. 
336 pages, 136 charts and illustrations, $6.00. Canadian 
or foreign postage, 50¢ 


CONTRACTS SIMPLIFIED —»y LEO T. PARKER 


Heating, ventilating and air conditioning cases involving higher 
court decisions analyzed to clarify the law of contracts, chattel 
mortgages, and real estate law, the legal status of independent 
contractors, and patent law. 
26 pages, paper bound, $1.00. Canadian or foreign 
postage, 6¢ 
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METHOD OF PAYMENT 


C1 | enclose check or money order 
in full payment. bs 


1 | enclose 1/3 down payment (if 
order amounts to $6.00 or more) and 
will pay balance in monthly install- 
ments. ($6.00 to $9.00, two additional 
installments. $10.00 to $20.00, three 
additional installments. $21.00 to 
$30.00, four additional installments.) 








NICHOLSON MAKES 


Steam Traps 
for Every Plant 


Because they 
drain completely 
when cold, these 
four types of Nicholson steam traps are positively freeze- 
proof. Can be freely installed outdoors. Universally rec- 
ommended for use in lines which need not be in continuous 
use during cold weather, because they are freeze-proof 
and because their 2 to 6 times average drainage capacity 
results in minimum heat-up time. The non-air-binding 
feature of Nicholson — also notably facilitates heat 
transfer in severe weather. 
Sizes '44 inch to 2 inch; BULLETIN 450 

199 Oregon St., Wilkes-Barre, Pa. 


Type AHV Type AU 











UE NICHOLSON] TS 


TRAPS - VALVES - FLOATS 








Architecturally Right for Any Building 


High-Efficiency 
ROOF FAN 


Here’s why the Allen-engineered, power-driven Roof Fan is specified 
consistently for various commercial and industrial buildings: it is 
low in initial cost; it is easy to install; and because of its lower over- 
all height, this fan fits smoothly onto any rooftop, without disrupting 
the architectural lines of the building. This rugged, High-Efficiency 
Roof Fan removes air laden with heat, fumes, vapor, dust. Available 
in wide range of capacities (750 

to 45,000 cfm), many sizes, and 

in Standard, Direct Drive, and 

Remote Drive types. Write for 

catalog on complete line of roof 

ventilators. 


Easily inspected and serviced. Just 
remove two bolts and tilt hood. 








Representatives in principal cities 
are listed in our catalog in Sweet's 
Architectural File, Section 20b. 


PRODUCTION 


PLANNING CO. 
ROCHESTER, MICHIGAN 
Roof Ventilators for Every Commercial and Industrial Need 





COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


PLANT MAINTENANCE SHOW AND CONFERENCE — 3rq 
plant maintenance show and conference, at Convention Hall, 
Philadelphia, Pa. Clapp & Poliak, Inc., 341 Madison Ave., 
New York 17, N. Y. .........-. JANUARY 14-17, 1952, 


AUTOMOTIVE ENGINEERS MEETING — Annual meeting of 
the Society of Automotive Engineer, Inc., at the Hotel Book. 
Cadillac, Detroit, Mich. John A. C. Warner, secretary of the 
Society, 29 West 39th St., New York 18, N. Y. 

JANUARY 14-18, 1952, 


ELECTRIC ENGINEERING MEETING—Winter general meeting 
of the American Institute of Electrical Engineers, at the Hotel 
Statler New York, N. Y. Secretary of the Institute, 33 West 
39th St., New York 18, N. Y. .... JANUARY 21-25, 1952, 


ASHVE MEETING—58th annual meeting of the American So- 
ciety of Heating and Ventilating Engineers, in St. Louis, Mo, 
A. V. Hutchinson, secretary of the Society, 62 Worth St,, 
New York, N. Y. (Next International Heating, Ventilating and 
Air Conditioning Exposition to be held in conjunction with the 
society’s 59th annual meeting, January, 1953, in Chicago.) 
JANUARY 28-30, 1952. 


INSTRUMENT SOCIETY MEETING—Regional meeting of the 
New York section of the Instrument Society of America, at the 
Hotel Statler, New York. Richard Rimbach, 551 5th Avenue, 
Wew York 17; N.Y. 6234. tuinewce oe FEBRUARY 7-8, 1952. 


CORROSION ENGINEERS EXHIBIT—Annual conference and 
exhibition of the National Association of Corrosion Engineers, 
at Municipal Pier and Galvez Hotel, Galveston, Tex. Executive 
secretary, 905 Southern Standard Building, Houston 2, Tex. 

FEBRUARY 11-14, 1952, 


ASME MEETING—Spring meeting of the American Society of 
Mechanical Engineers, at the University of Washington, Seattle, 
Wash. C. E. Davies, secretary of the Society, 29 West 39th 
St. ROW YOM ING Y, Soieis ererts. nes cae MARCH 24-26, 1952. 


OIL HEAT EXPOSITION—National Oil Heat Exposition, at 
Commercial Museum, Philadelphia, Pa., in conjunction with 
the 29th annual convention of Oil-Heat Institute of America, 
at the Benjamin Franklin Hotel. R. H. L. Becker, secretary of 
the Institute, 6 East 39th St., New York 16, N. Y. 

APRIL 14-18, 1952. 


GAS APPLIANCE MEETING—Annual meeting of the Gas Ap- 
pliance Manufacturers Association at The Broadmoor, Colorado 
Springs, Colo. H. Leigh Whitelaw, managing director of the 
Association, 60 E. 42nd St., New York, N. Y. 

APRIL 21-23, 1952. 


NDHA MEETING—Annual meeting of the National District 
Heating Association at Skytop Lodge, Skytop, Pa. John F. 
Collins, secretary of the Association, 827 N. Euclid Ave. 
Pittsburgh 6, Pa. ........2.22 ee eeee JUNE 3-6, 1952. 


ASME MEETING — Semi-annual meeting of the American 
Society of Mechanical Engineers, at the Sheraton Gibson Hotel, 
Cincinnati, Ohio. C. E. Davies, secretary of the Society, 29 West 
39th St., New York, N. Y. ........... JUNE 15-19, 1952 


TESTING MATERIALS MEETING—Annua! meeting of the 
American Society for Testing Materials at the Hotel Statler, 
New York, N. Y. Secretary of the Society, 1916 Race St, 
Philadelphia 3, Pa. ..........2-20 eee JUNE 23-27, 1952. 
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The Compactness of 


HONEYWELL BY-PASSES 











will simplify your piping 


The Honeywell By-Pass is a compact, neat, easily- 
installed means of by-passing control valves, traps and 
other pressure units. It simplifies piping arrangements 
by eliminating a multitude of joints, nipples and elbows 
... by using a minimum of space... by saving time... by 
minimizing maintenance. 





Available in Bronze as follows: sizes 2 to 2 inches... 
Bronze or Stainless trim . . . union bonnet . . . screwed 
ends...150-300 Ibs....from $21 to $116. Also available 
in Cast Steel... specifications and prices on request. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
Division, 1913 Windrim Ave., Philadelphia 44, Pa. 


H mevwell 
VALVE PRODUCTS 


Fit we Corttols 


| 





entilating Et 








pecialties 


FAMOUS 


. . . Dust tight, damp proof 





AUTOMATIC SHUTTER 


Unusually sensitive to air cur- 
rents, causing the louvers to 
open instantly when the fan is 
turned on—ond snap shut when 
the fan is turned off. 





The aluminum louvers are 
weatherstripped. The best fit- 
ting shutter on the market. 


Sizes from 12” to 72” square— 
also rectangular. 


“Echo” Automatic Ceiling Shutters 


Used for attic ventilation. Installed in attic floor at the 
hase of a penthouse, the louvers being operated by the 
suction of the fan. 


ELGO SHUTTER & MFG. CO. 
LESS 2738 W. WARREN, DETROIT 8, MICH. 
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panel box is located on front 
of heater within sight and reach 
of all burner adjustments, Ther- 
mostatic and safety controls op- 
erate on 110 volt current from 
transformer in control box. 


Sow 


ARTHUR A. OLSON & COMPANY 
Broad S*reet, Canfield, Ohio 


DIRECT FIRED HEATERS 
Gas, Oil, Coal 
or Dual Gas and Oil 


Get the inside story 
Write for catalog 


No. F50HL 








DEGREE-DAYS FOR NOVEMBER, 1951 


(A) Airport readings; City offi dings ; 
(O) Readings at ng BO ™ outskirts of city. 


HEATING AND VENTILATING’S 24th Year of Publication of Monthly 
Degree-Day Data 








November 
1951 | 1950 | Normal 
Abilene, Texas (A) 443 352 333 
Albany, New York (A) 931 774 
Albuquerque, New Mexico (A). 680 
Alpena, Michigan (C) 1053 
Anaconda, Montana (C) (a) 
Asheville, North Carolina (C). . 707 
Atlanta, Georgia (C) 518 
Atlantic City, New Jersey (C). 590 
Augusta, Georgia (A) 
Baker, Oregon (C) 
Baltimore, Maryland (C) 
Billings, Montana (A) 
Binghamton, New York (C).... 
Birmingham, Alabama (A).... 
Bismarck, North Dakota (A)... 
Block Island, Rhode Island (A). 
Boise, Idaho (A) 
Boston, Massachusetts (A)... . 
Bozeman, Montana (C) 
Take a look at Buffalo, New York (A) 
the new silhouette OLD NEW Burlington, lowa (A) 
. its low slung j Burlington, Vermont (A) 
and streamlined—better looking on any roof! web a 
Get away from old, “eye sore” ventilators—get the | Charleston, South Carolina (C). 


newly designed Muckle Vents. Engineered for better Charlotte, North Carolina (C).. 
performance in moisture-laden air—the motor is out of Chattanooga, Tennessee (A). . . 


A 2 ° i ing (A 
line of air flow. A compact, good looking, easy to Fest pase =: 


install all-in-one unit to | Cincinnati, Ohio (C) 
fit any roof. Cleveland, Ohio (A) 
Write today for Columbia, Missouri (A) 


more informa- Columbia, South Carolina (C).. 
‘as ua ehatbas SUI NeaM AO | Columbuc, Ohio (O. 
Verrts. OWATONNA EAMINN. Concord, New Hampshire (A). . 


Concordia, Kansas (C) 
' Dallas, Texas (A) 
R VW LL T ye] R Davenport, lowa (C) 
le" ‘ Dayton, Ohio (A) 
Deer Lodge, Montana (C) 
Denver, Colorado (C) 
Des Moines, lowa (A) 
Detroit, Michigan (A) 
Devils Lake, North Dakota (C). 
Dodge City, Kansas (A) 
Dubuque, lowa (C) 
Duluth, Minnesota (C) 
Eastport, Maine (A) 
Elkins, West Virginia (A) 
El Paso, Texas (A) 
Bi ay i " Ely, Nevada (A) 
Imagine a system of Ar , ie Erie, Pennsylvania (C) 
boiler feeding that can . . Escanaba, Michigan (C) 
achieve fuel savings of er ee (eee Evansville, Indiana (A) 
20% and more... i Fargo, North Dakota (A) 
slash pumping costs ‘ \ Fort Smith, Arkansas (A) 
as much as 60% ... Fort Wayne, Indiana (A) 
save its own cost in less than a For boilers Fort wig ee Meco By 
year! That’s what operating 4 operating at > ia Fresno, orgy ot (c) 
records show about the Johnson ff] pressures to dé Galveston, Texas 


, : ee Grand Junction, Colorado (A). . 
se oS umageng — — Grand Rapids, Michigan (A)... 


: Green Bay, Wisconsin (C) 
haloes yet a Age Greensboro, North Carolina (A) 
erat art Pie Et = Greenville, South Carolina (A). 
See erenes. ‘od Harrisburg, Pennsylvania (A). . 
neered and service Hartford, Connecticut (A).... 
by a nationwide Hatteras, North Carolina (C).. 
Segre ton. Havre, Montana (C) 
Helena, Montana (A) 
baie * Houston, Texas (C) 
Ben's fell te write for Pi tong at: I Huron, South Dakota (A) 
the facts. Better yet, ie) Indianapolis, Indiana (A) 
let us survey yourneeds =». | AE | be. Jackson, Mississippi (A) 
without obligation. . ae Kansas City, Missouri (A) 


City 





























: noni — = 
a Crosse, Wisconsin 
a” The Johnson Camastition Landen Woes On) 


838 Wood St., Three Rivers, Mich. (a) Data not available. 
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City 











Lansing, Michigan (A)....... 
Lewiston, Maine (O)........ 
Lincoln, Nebraska (C)....... 
Little Rock, Arkansas (A).... 
Livingston, Montana (C)..... 
Los Angeles, California (C)... 
Louisville, Kentucky (A)...... 
Lynchburg, Virginia (A)...... 
Macon, Georgia (A)......... 
Madison, Wisconsin (C)...... 
Marquette, Michigan (C)..... 
Memphis, Tennessee (A)..... 
Meridian, Mississippi (A)... .. 
Milwaukee, Wisconsin (A).... 
Minneapolis, Minnesota (A)... 
Moline, Illinois (A).......... 
Montgomery, Alabama (A)... . 
Nantucket, Massachusetts (A). 
Nashville, Tennessee (A)..... 
New Haven, Connecticut (A). . 
New Orleans, Louisiana (C)... 
New York, New York (C)..... 
Nome, Alaskat (A)......... 
Norfolk, Virginia (C)........ 
North Head, Washington (C).. 
North Platte, Nebraska (A)... 
Oakland, California (C)...... 
Oklahoma City, Oklahoma (C). 
Omaha, Nebraska (A)....... 
Oswego, New York (C)....... 
Parkersburg, West Virginia (C). 
Peoria, Illinois (A).......... 
Philadelphia, Pennsylvania (C). 
Phoenix, Arizona (C)........ 
Pittsburgh, Pennsylvania (C)... 
Pocatello, Idaho (A)......... 
Portland, Maine (A)........ 
Portland, Oregon (C)........ 
Providence, Rhode Island (C).. 
Pueblo, Colorado (A)........ 
Raleigh, North Carolina (C)... 
Rapid City, South Dakota (A)... 
Reading, Pennsylvania (C).... 
Red Bluff, California (A)..... 
Reno, Nevada (A).......... 
Richmond, Virginia (C)...... 
Rochester, New York (A)..... 
Roswell, New Mexico (A)..... 
Sacramento, California (C).... 
St. Joseph, Missouri (A)...... 
St. Louis, Missouri (C)....... 
Salt Lake City, Utah (A)...... 
San Antonio, Texas (A)...... 
San Diego, California (A)..... 
Sandusky, Ohio (C)......... 
San Francisco, California (C).. 
Sault Ste. Marie, Michigan (A). 
Savannah, Georgia (A)....... 
Scranton, Pennsylvania (C).... 
Seattle, Washington (C)...... 
Sheridan, Wyoming (A)...... 
Shreveport, Louisiana (A)..... 
Sioux City, lowa (A)........ 
Spokane, Washington (A)..... 
Springfield, Illinois (C)....... 
Springfield, Missouri (A)..... 
Syracuse, New York (A)...... 
Tacoma, Washington (C)..... 
Terre Haute, Indiana (A)..... 
Toledo, Ohio (A)..........- 
Topeka, Kansas (C)......... 
Trenton, New Jersey (C)..... 
Utica, New York (O)........ 
Valentine, Nebraska (C)...... 
Walla Walla, Washington (C). 
Washington, D. C. (C)....... 
Wichita, Kansas (A)........ 
Williston, North Dakota (C)... 
Winnemucca, Nevada (C).... 
Yakima, Washington (A)..... 


876 
863 
571 
(a) 
113 
765 
682 
398 
1056 
1092 
582 
454 
1051 
1176 
965 
453 
603 
662 
734 
260 
640 
(a) 
457 
506 
902 
289 
647 
909 
862 
733 
944 
633 
140 
758 
934 
870 
529 
683 
841 
532 
951 
721 
354 
742 
585 
915 
573 
305 
834 
761 
786 
272 
105 
829 
255 
1142 
345 
839 
513 
959 
400 
1031 
874 
849 
804 
887 
571 
871 
902 
773 
685 
1003 
940 
691 
634 
758 
1214 
794 
809 





(a) Data not available. 


Exceptions are Utica and 


wits Dear Lodge and"Livingticn, Sion’ tnrsugh the 
5 an vingston, Mont., 
Company. 
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tNome data are for October. 


Figures in this table, with seven exceptions, based on local weather bureau reports. 
figures for which 
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raa\han| C TYOC 
CENTRIFUGAL FAN TY 



































Insure Customer Satisfaction... 


1 AIRTHERIN 
































Steam Unit Heaters 
\ 






































There’s an Airtherm Steam Unit Heater designed 
to meet every space heating need. 


Airtherm offers you Horizontal and Vertical 
propeller fan types for all commercial and 
industrial installations plus the Centrifugal fan 
type for handling large air volume, long heat 
throw and ductwork resistance. 


The long life coils in Airtherm Unit Heaters have 
copper tubes and copper headers, brazed into 
an integral heat transfer unit. 


Your customers know Airtherm Unit Heaters. 


They are nationally advertised. Write for 
Catalog 1208B for additional information. 






For Heating Satisfaction . . . 
Think First of AIRTHERM 


AIRTHERM MANUFACTURING COMPANY 


722 South Spring Avenue © St. Louis 10, Missouri 














AMESTEAM 


GENERATOR 
VNOGRS OUT 
Cx & 


HIGH STEAM 
COSTS! 





10 - 500 h.p. 
15# - 200# w.p. 
.GAS...OR OIL-GAS Combinations 
* 


FUEL — Guaranteed 
80% Efficiency 


LABOR — Minimum 
Attention Required 


* 


WATCH FOR ME NEXT 
MONTH... MEANWHILE 
WRITE FOR BULLETIN 1011-C 


IRON 


AMES works 


OSWEGO, N. Y. 


Builders of Better Boilers since 1848 


Manufactured under 
License in Canada by VOLCANO, Ltd., Montreal, P. Q. 





Analyze for CO.CO.O. ' 
with one instrument 











HAYS ORSAT GAS ANALYZER 








send for bulletin 49-668 oe 
for complete description of all styles. 


Complete —3 ab. 
sorption units provide 
complete gas analysis 
for all the operating 
engineer's needs. 


Rugged — built for 
continuous field use .., 
strong, pressed stee| 
construction. 


Portable—contains 
everything you need to 
make a complete anal- 
ysis... in one easy-to 
carry case. Compact, 


yet all parts are easily 
¢ accessible. . 











The Hays Orsat Type Gas Analyzer is simple, fast, 
and employs the most reliable method known for obtain- 
ing accurate measurement. Available in one, two or 
three-unit styles (illustrated). 


THE HAYS CORPORATION 


MICHIGAN CITY 28. INDIANA 


combustion and industrial instruments and control 





2nd Edition 
504 Pages 
337 Illustrations 


$6-00 


Answering Your 
Questions About 


RADIANT 


Contractors 
Building Owners 


Here are the basic principles, the ex 
perience-proved facts, the practicel 
working data on applications of radi 
ant energy for heating and cooling 
and embedded pipe for snow removel. 
Everyone interested in this heating 
method will find the answers to bis 
questions in this thorough treatise 
Covering every phase of the subject 
from first principles to actual step-by 
step design and installation procedure, 
this volume is a dependable manual of 
ready-to-use information on a timely 
and important subject. 


THE INDUSTRIAL PRESS 


148 Lafayette Street © 


New York 13, N.Y. 
HV 1-52 
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AUTOMATIC 


CEILING SHUTTER 


FOR ATTIC FAN 


Built so they can be installed practically flush 
with the ceiling, AIR-FLO Ceiling Shutters 
present a refined, finished appearance. Their 
natural aluminum color blends with any dec- 
oration, eliminating need for painting, and no 
grille or winter cover is required. Furnished 
in 5 different widths, single panel up to 73” 
long. No operating ‘mechanism shows. Built- 
in fusible link. Meets fire underwriters’ 
requirements. 


WRITE FOR NEW CATALOG 43-F 
Illustrations and details of the complete 
AIR-FLO line 


Air ConpiTioNING Propucts Co. 


RU LOM PC2 0020020:10 0 0 ee 
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Compensated 
HEAT EXCHANGER 


Control 


The Aerco Heat Exchanger has 
4 a control inside a tube which 
~) draws and mixes samples from 
various parts of the shell. Re- 
sult: two degree maximum vari- 
ation on intermittent loads or 


A) half a degree on continuous 


L 








loads, up to 80% of the load. 
Even when oversized there is 
no over-ride. 

Aerco may be used as a 
combination booster-control in 
series with storage heaters, or 
as a packaged hot water heater 
with capacities up to 300 g.p.m. 

Technical Bulletin No. 22 de- 
scribes the operating features, 
with tables for size determina- 
tion, water capacities, and 
steam requirements. 























AERCO CORPORATION 
214 Lafayette Place 
Englewood, New Jersey 

D. 


AERCO 


HEAT EXCHANGER 





CONTROL 
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New “Controlled Humidity” | 
Method Gives a Better Solution 
to Air Conditioning Problems 


prereerernor cerogRaa merer errrenecneca 





*H. ly, gr ol 99 
Absorbent 


Liquid 





Dehumidifies 
Fresh Air 
Without 


Refrigeration 


@ NIAGARA Air Conditioners or Dehumidifiers using 
“Hygrol” liquid absorbent give precise control of air tem- 
perature and humidity ... at lower operating cost, with 
large savings in space and with smaller and less expensive 
equipment, in many applications. ‘ 
This method dehumidifies the air by passing it through 
a chamber in which “Hygrol” spray removes its moisture 
and produces a low dew point. The “Hygrol” solution re- 
sulting is continuously and automatically re-concentrated, 
providing always full capacity in air conditioning and as- 
suring always a constant dehumidifying capacity and a 
trustworthy, constant condition for your material, appara- 
tus, process or room to be conditioned. 
am “Hygrol” is a liquid, not 
t a salt solution; it stays pure 
( ) and non-corrosive; does 
not cause maintenance or 
operating troubles in food 
plants or in chemical proc- 
esses. 


SPACE FOR 
HUMIDIFIER 
AND HEATER 
IF REQUIRED _, 


_ 
ABSORBENT TO 
CONC 

















ELIMINATORS —> px yy fi é 
iaiiidiea as mS Investigate this new 
““oreay ——— ‘j= Method for “comfort” air 

SPRAY _ 
cooune a conditioning as well as to 
Hh: . . 

ey “ protect quality in hygro- 
coum += SCOPic material, or process- 


& es or instruments, or to pre- 
pty vent condensation damage 
to metals, parts or products. 
Write for Specific 
Information 


NIAGARA BLOWER COMPANY 
Over 35 Years of Service in Industrial Air E igineering 

Dept. HV, 405 Lexington Ave. New York 17, N. Y. 

Experienced District Engineers in Principal Cities 











PRE.HEATER 
1 REQUIRED 











NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 





129 

















It’s EASIER 
and RIGHT 





IN INTERIOR 
FIRE PROTECTION 





EASIER to get just what you want for each job because — 
ALLENCO makes a complete line, everything required for 
portable as well as permanent standpipe-type protection. 
ALLENCO catalogs clearly distinguish each choice-factor on 
each item, save your time and trouble. 


RIGHT to give reliable protection, extra value because — 
ALLENCO is proved—oldest, and voted first choice by 
engineers, architects, contractors, distributors. 

ALLENCO products are made in our own plants, using only 
top-grade material and workmanship; we stand behind 
every unit. 


READY REFERENCE in Sweet's CONSULTING SERVICE gratis 
A.1.A. file 29e2—get yours now 


Established 1887 


W. D. ALLEN MANUFACTURING CO. 


CHICAGO 6 e NEW YORK 7 





CLASSIFIED 
ADVERTISING 


Non-display advertisements 15 cents a word per 
insertion. (No charge for name and address.) 
Minimum eharge $3.00. Payable in advance. 





SUNN EULA 


PIPING 
DESIGNER 


Excellent salary with considerable 
premium overtime is offered to a man 
with heavy experience in oil refinery 
or chemical plant piping. 

Duties involve design and layout 
work plus the coordination of the 
work of other designers and drafts- 
men, 


HUI 


Excellent opportunity to assume ad- 
ditional responsibility in an organi- 
zation established over half a century 
. .. known throughout the world for 
leadership in the design and con- 
struction of oil refineries and chemi- 
cal plants. Convenient Ne-7 York City 
offices located near all local and 
commuting transportation facilities. 
Please write complete details pre- 
liminary to confidential interview to: 

Employment Manager : 


The M. W. KELLOGG Co. 


225 Broadway, New York 7, N. Y. 


Cini mn nnn nm MO MMU MMMM MLL MIU nL 


=MUUUILHIIiLL 


5 


TULLIUS 





WANTED 
ENGINEER—DATA 
SPECIALIST 


Air Conditioning 
and Refrigeration 


One of the largest internationally known 
manufacturers requires an Application 
Engineer—Specialist in Data Preparation 
for both Price Book and Sales Bulletins. 
Position permanent. Must have special 
ability, initiative and experience. When 
applying list complete qualifications. 


W. P. & M. CO. Box No. 740, 


HEATING AND VENTILATING, 
148 Lafayette St., New York 13, N. Y. 

















ALL-WEATHER ALUMINUM HOLDERS : 
All sizes for truck meter tickets. eng | drivers 
tickets clean. Send sample of your ticket and 
we will furnish proper size holder. 
DEGREE-DAY SYSTEMS, WOODSIDE, N. Y. 
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SLIP-ON DISC HOLDER— 


This unique disc holder 
locks on securely with 
stem in wide-open posi- 
tion... yet releases by a 


half-turn of the stem when 
bonnet assembly is re- 
moved. 


CLASSIFIED 
ADVERTISING 


FOR SALE 


1—ADSCO Horizontal Instantaneous HOT 
WATER HEATER, water in shell, steam 


in tubes. 
579 fotenwe ci ig a No. 16 B W G 
copper U bends, tubes. 
Weight—3,200 lbs. 
Working pressure—75 Ibs. Tested to 150 Ibs. 
30” over-all diameter x 8’ 9” over-all length 
R 





bronze 
globe 
valves... 


—Type R. 
This heater will heat approximately 20,000 
gallons of water per hour. 

Manufactured by American District Steam 
Company, Inc., North Tonawanda, N. Y. 
Its cost new June, 1946—$1,700.00. Used 
only 18 months 

Sale price—$1, 100.00 f.0.b. Hanover, Pa. 


CENTRAL HEATING COMPANY 
V. Max Frey, Treasurer 
37 W. Market St., York, Pa. Telephone 66-66 








OB-FITTE 


for longer service, easier maintenance 


YOU KEEP MAINTENANCE COSTS 
DOWN with KENNEDY Bronze 
Valves because they are job-fitted— 
every valve specially designed and 
engineered for the job it has to do. 
THE KENNEDY FIG. 89, for example, 
is designed for services where fre- 
quent inspection, cleaning of inter- 
nal parts and quick renewal of the 


ESTIMATING SERVICE 


Any Trade and Type of Project 
Literature and Sample on request 


CONSTRUCTION SURVEY COOPERATIVE 
101 Park Ave., New York 17, N. Y. 
MUrray Hill 5-3717 Founded 1922 











HELP WANTED 

CHIEF MECHANICAL ENGINEER WANTED. 
Must be experienced in handling design and 
production of all mechanical requirements of 
large commercial ng Office in_ Pacific 
Northwest. Salary Write Box No. 737, 
HEATING AND VENTILATING, 148 Lafa- 
yette Street, New York 13, N. Y. 





“THE E. L. BRUCE CO. WAY” 
Floor maintenance products for industrial- 
institutional-commercial trade. Joseph A. Far- 
rell, 687 Concord Avenue, Cambridge 38, Mass. 
Tel. K17-1049. Descriptive literature upon re- 


quest. Brushes-Paints-Sundries. 





HELP WANTED 


Commercial—Industrial—Sales 
Send Resume 


DEE EMPLOYMENT AGENCY 


838 Kearny Avenue, Arlington (Kearny), N. J. 





WANTED — EXPERIENCED AIR CONDI- 
TIONING SALES ENGINEER by one of Ala- 


bama’s best established air conditioning firms. 
Capable and hard working man can earn 


$12,000 up yearly under our profit sharing 


plan. Address Frank L. Hardy, The Hardy 
Corp., P. O. Box 1751, Birmingham, Ala. 





An Authoritative 
Reference Book 
for 


Heating Engineers 

Estimators 

Air Conditioning Engineers 

Ventilating Engineers 

Architects 

Piping Engineers 

Contractors 

Plant Engineers 

Operating and Maintenance 
Engineers 


HEATING AND VENTILATING’S 


ENGINEERING 
DATABOOK 


Write for Descriptive Folder 














KENNEDY Fig. 89, Bronze Globe Valve 
150 Ibs. steam, 300 Ibs. WOG, non-shock 


composition disc are required. 

HEAVY UNION BONNET RING per- 
mits easy dismantling and reassem- 
bly of the valve without risk of dam- 
age to body-bonnet bearing surfaces. 


RENEWABLE COMPOSITION DISCS 
are available in a variety of materials 
to meet a wide range of fluid, pres- 
sure and temperature requirements. 


RUGGED BODY has an unusually 
high seat to prolong disc life by 
utilizing full thickness of disc be- 
fore disc-holder strikes the base of 
the raised seat. 

LONG-WEARING PACKING—molded 
rings of lubricated asbestos—main- 
tains easy operation and tight seal 
to prevent leaks. Valve can be re- 
packed under pressure. 

FOR BEST RESULTS and real economy, 
standardize on KENNEDY Bronze 
Valves ... and the complete line of 
KENNEDY Iron Valves, Malleable, 
Cast-Iron and Bronze Pipe Fittings. 


Write for Circular 101—Buy from Your Local Distributor 


KENNEDY 


Est. 1877 
VALVES 
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VALVE MFG. CO. « ELMIRA, N.Y. 
PIPE FITTINGS 


FIRE HYDRANTS 
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The four charts which appear on this and the 
following sheet were designed by Wyman K. Ender, 
then a graduate student, and S. Konzo, professor 


‘of mechanical engineering at University of Illinois, 


for estimating the heat gain in summer air con- 
ditioning ducts. Derivation of the charts was ex- 
plained in HEATING AND VENTILATING, June, 1949. 
As a preliminary to the charts, the authors de- 
veloped an equation for determining the quantity 
of air to be supplied through the register to a 
room. This formula is 
Q=—CH (1) 
where Q is the volume of air leaving the register 
in cfm, H is the sensible heat gain of the room in 
Btu per hour, and C is a coefficient depending on 
the difference between the air entering the return 
grille and that entering through the inlet grille, and 
given in Table 1. 





TABLE 1. VALUE OF C FOR USE IN FORMULA 1. 
Temp. Difference, F 








(Return grille temp. Coefficient 
minus inlet register 
temp.) 

7 0.132 

8 0.115 

9 0.102 

10 0.0917 
11 0.0832 
12 0.0761 
13 0.0701 
14 0.0650 
15 0.0605 
16 0.0566 
17 0.0532 
18 0.0501 
19 0.0474 
20 0.0450 
21 0.0427 
22 0.0407 
23 0.0389 
24 0.0372 
25 0.0356 
26 0.0342 
27 0.0329 
28 0.0316 
29 0.0305 
30 0.0294 
31 0.0284 
32 0.0274 
33 0.0266 
34 0.0257 
35 0.0249 
36 0.0242 
37 0.0235 
38 0.0228 
39 0.0222 
40 0.0216 





Example—The calculated sensible heat gain of a 
room is 4,500 Btu per hour, return register air 75F, 
air supply at 65F. What conditioned air quantity 
is required? 

Solution—The temperature difference is (75—65) 
== 10F. From Table 1 for 10F difference, C — .0917. 
Using Formula 1 


Q = 4,500 « .0917 — 413 cfm 


Temperature Drop in Duct 
Four charts are presented as Figs. 1 to 4, incl., 






HEAT GAIN THROUGH UNINSULATED DUCTS 
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(Figs. 8 and 4 on subsequent data sheet) covering 
air velocities of 600, 800, 1,000 and 1,200 fpm. All 
can be used for ambient air temperatures of 60F 
to 90F. The charts are based on a temperature dif- 
ference of 25F between the temperature of the air 
entering the duct and the ambient air temperature. 
If the temperature is less than 25F, correction must 
be made as explained later. The charts apply to 
— galvanized steel ducts with an emissivity 
of 0.25. 
Duct size is on the basis of equivalent diameter. 
For round ducts, duct diameter is numerically equal 
to equivalent diameter; for square ducts, the length 
of one side is numerically equal to equivalent 
diameter; for rectangular ducts, equivalent diam- 
eter E — 2 ab/(a + b) where E is the equivalent 
diameter, a the length of one side, b the other side, 


' all in inches. Thus the equivalent diameter of an 


8 < 10 inch duct is (2% 810) ~ (8+ 10) 
== 8.9 inches. 
Use of Charts 

If the temperature difference between air enter- 
ing the duct and the ambient.air is 25F: Find the 
equivalent diameter, enter base scale at length of 
duct, move upward to curve for equivalent diameter, 
thence left to temperature difference. Subtract from 
25 to find the temperature rise. This, added to the 
entering air temperature gives the inlet register 
temperature. = 

Example—aAir flows at 600 fpm through a 10 x 14 
inch duct 200 ft long to a register. Air leaves the 
conditioner at 50F, air about the duct is 75F. What 
is the temperature rise in the duct? 

Solution—For a 10 x 14 duct, E = 2 ab/ (a +-b) 
== (2x 10 « 14) — (10 + 14) —11.7. The tem- 
perature difference is 25F and, since Fig. 1 applies 
to 600 fpm velocities, enter Fig. 1 at 200 ft, move 
vertically and interpolate between the 10 and 12 
equivalent diameter curves, thence left and read 
12.8F temperature difference. The temperature dif- 
ference was 25F, and 25 —12.8——12.2F tempera- 
ture rise. The final air temperature is thus 
50F + 12.2 — 62.2F. 

If the temperature difference between air enter- 
ing the duct and ambient air is less than 25F: In 
this case, enter the chart at the required tempera- 
ture difference, left scale, move right to the proper 
equivalent diameter curve, thence down and find the 
distance along the duct at which that temperature 
difference exists. Add to this, actual length of duct, 
enter base scale at that point, up to diameter curve, 
and find at the left the temperature difference. Sub- 
tract from the required temperature difference to 
oe temperature rise. Add to entering air tempera- 

ure, 

Example—Air enters a 60 ft length of 10 inch 
round duct at 55F and flows at 600 fpm with 75F 
ambient air. What is the inlet register temperature? 

Solution—The equivalent diameter is 10 inches. 
The temperature difference is 75 — 55 — 20F. Enter 
Fig. 1 at 20 on the left scale, move horizontally to 
the right to the intersection with the 10 equivalent 
diameter curve, and find that a 20F temperature 
difference exists at 55 ft. Add length of duct, 60, to 
55, and enter chart at 115 ft upward to the 10 inch 
diameter curve, thence left and find 15.6 deg. Then 
20 — 15.6 — 4.4F temperature rise, so that the air 
9 eager at the end of the duct is 55 + 4.4 — 


HEAT GAIN THROUGH. UNINSULATED DUCTS 


Equivalent 
lameter, 
Inches 


- Duct Air Stream), F 


Temperature Difference, 


(Ambient Air 


200 300 
Distance, Feet 
Fig. 1. Chart for 600 ft per min air velocities. 


Equivalent 
Diameter, 
Inches 


Duct Air Stream), F 


erature Difference, 


boa c 
(Ambient Air - 


200 . 300 
Distance, Feet 


Fig. 2. Chart for 800 ft per min air velocities. 
(Concluded on next month’s Data Sheet) 
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GRINNELL, ALONE, MANUFACTURES A 
FULL LINE OF HANGERS AND SUPPORTS 
No other company, anywhere, makes a line 
as complete or varied. Grinnell produces 
hangers in thousands of combinations to 
support any piping. 


¢ 











“Why Grinnell is America’s +1 Supplier 
of PIPE HANGERS and SUPPORTS 


GRINNELL, ALONE, MAINTAINS AN EXPERIENCED 
LABORATORY STAFF OF TRAINED TECHNICIANS 


In its modern, well-equipped laboratory, 
tests are constantly being made to discover 
better ways of solving old and new pipe sus- 
pension problems. 
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GRINNELL, ALONE, PROVIDES ENGINEERING 
ASSISTANCE IN DESIGN AND INSTALLATION 


Grinnell makes available specialized knowl- 
edge in the computation of hanger loads and 

selection of the correct supports. Engi- 
“Meets in the field assist with problems in 
perection of pipe hangers. 






















D)ipe suspension presents an extremely 
IA wide range of problems involving 
ights, stress, thermal movement, mater- 
als and specialized engineering. No one 
goes into” the pipe hanger business 
wernight. Large manufacturing facilities, 
killed technicians, and a lot of down-to- 
arth practical experience are needed. 

/Grinnell has become America’s No. 1 
Bpplier of pipe hangers and supports 




















GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island * Sales Offices and Warehouses in Principal Cities 


GRINNELL, ALONE, THROUGH ITS CONVENIENT 
WAREHOUSES CAN SUPPLY YOU “OUT OF STOCK” 


No manufacturer of pipe hangers offers a 
distribution system as thorough or efficient. 
Grinnell warehouses are located in 30 prin- 
cipal cities . . . with jobbers in practically 
every city, coast to coast. 


only because Grinnell has specialized in 
piping for one hundred years. Grinnell 
has developed a line of pipe hangers and 
supports for every piping requirement, 
from the simplest to the most complex. 

Grinnell is always ready to co-operate 
with engineers and architects in the prep- 
aration of pipe suspension specifications. 

Call Grinnell for any and all types of 


pipe hangers and supports. 















Grinnell makes — ily 
designed, ruggedly built 
pipe hangers and 

for every type. 




















ipe and tube fittings * welding fittings © engineered pipe hangers and supports 
hermolier unit heaters * valves © Grinnell-Saunders diaphragm valves © pipe * prefabricated 
ane * plumbing and heating specialties _ ° water works supplies °* industrial supplies 

innell automatic sprinkler fire protection systems © Amco humidification and cooling systems 





No. 47 Boiler Water 
Feeder — for hand-fired 
steam heating boilers up 
to $000 sq. ft. 





No. 47-2 Feeder - Cut - off 
Combination for automat- 
ically fired steam heating 
boilers up to 5000 sq. ft. 


No, 147 Boiler Water 
Feeder — Similar to No. 47,. 
but with higher feeding level 
for process steam boilers. 





No. 247 — Same as No. 47, 
but for installation with 1" 
equalizing pipes. 


No. 53-2 Fee 
off Combina 
Similar to No. 5] 
built for higher 
sure, up to 75 








No. 63 Low Water 
Fuel Cut-off — for 
‘water or steam boilers 
up to 50 lbs. pressure. 





4 
No. 101 Electric Wa- 
ter Feeder — operated 


: by No. 67 or liquid level 


switches. 





® You are probably familiar with 
the more commonly used McDon- 
nell Products. But for those jobs 
you may run across from time to 
time that call for special equipment, 
you should be familiar with all the 
McDonnell liquid level controls, 





No. 51-2 Feeder - Cut - off 
Combination — for auto- 
matically fired steam heat- 
ing boilers over 5000 sq. ft. 





No. 67 Low Water Fuel 
Cut-off — for low pressure 
steam boilers of any size. 











- 
No. 150 High Pressure 
Pump Control, Cut-off and 
Alarm — for steam boilers 
of any size up to 150 lbs. 
pressure. 





flow switches, and similar products 
listed here. They are all evidence 
of how intensively McDonnell has 
worked at “DOING ONE THING 
WELL.” We will be glad to give 
you information and counsel on any 
special application that may arise. 


McDONNELL & MILLER, INC., 3500 N. Spaulding Ave., Chicago 18, Il. 


oe 


No. 157 Water 
Type High P 
Pump Control, 
and Alarm — f 
boilers of any 
150 lbs. pressure, 


No. 33 Sa 
Valve — for hi 
heating boilet 
rated. ASME s' 








No. E-2 Flow Switch 
— Completes (or 
breaks) circuit when 
flow starts or stops. 





No. 21 





Doing Ore ON, Shing Hell. 
—_ va 








No, 121 


Make-up Water Feeders—to maintain adequate water supply in receiving tanks. Nos. 21, 
121 and 321 are installed right in tank openings; available in various flange forms and sizes 
as shown to fit existing openings. No. 27 is for external application, with equalizing piping. 


No. 321 








No. 27 


No. 3345-15 
Relief Valv: 
hot water ta 
heaters. B 
ASME stan 





No. 18 Float Valve — 
for maintaining water 
level in humidifier pans 
and many other liquid 





» level control jobs. Also 


available in float cham- 
ber with cover, as No. 


518. 





No. L-8 - Constant 
Level Valve — Main- 
tains constant fuel oil 

_pressure on burner. 








No. 154 High Pres- 
sure Pump Control 
— Similar to No. 150, 











No. 61 Low Water 
Fuel Cut-Off —for 1” 
equalizing pipe instal- 
lation on low pressure 
steam boilers. 


No. 355 Large 
Capacity Float 
Valve — Has many 
uses on tanks, stills, 
receivers, etc. 





No. 65 Explosion- 
proof Electric Con- 
troller — Underwrit- 
ers’ approved for haz- 
ardous locations. 


¥ 


No. 333 $ 
lief Valve 
—for larger 
heating | 
rated. ASME! 








No. 69 "Built-in" Low 
Water Cut-off — 
Typical of many “built- 
ins” for installation in 








No. 767 Low Water 
Fuel Cut-off — (with 
No. 14 blow-off) for 


No. 80 Switch — 
Three wire high- or 
low-level alarm or 
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No. 6667 Conversion 
Head — for converting 
rmer cut-offs into tw 


No. 201 T 





Relief Va 
water t 
ers. A 


